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Sacramento,  November  Ist,  1875. 

His  Excellency, 

Governor  Komualdo  Pachbco: 

The  Board  of  State  Prison  Directors  respectfully  present  to  yoa  the 
following  special  report  in  relation  to  the  Branch  Slate  Prison  near 
Folsom,  having  delayed  to  do  so  until  this  date  for  reasons  therein  set 
forth. 

W.  lEWIN, 

Lieutenant  Governor. 

DEUBY  MELONE, 

Secretary  of  State. 


G,  H.  SPRINGER-^^^^STATEPW^TER^ 
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REPORT. 


By  an  Act  of  the  Legislature  approved  Marcb  thirtieth,  eighteen  hun- 
dred and  seventy-four,  the  Board  of  State  Prison  Directors  were  charged 
with  the  duty  and  responsibility  of  erecting  a  Branch  State  Prison 
near  Folsom,  in  Sacramento  County. 

On  the  sixth  day  of  April,  eighteen  hundred  and  seventy-four,  the 
Board  met  for  the  purpose  of  entering  upon  the  discharge  of  their 
duties  under  the  Act,  and  directed  the  publication  of  a  notice  in  the 
Sacramento  Daily  Union  and  the  San  Francisco  Evening  Bulletin  news- 
papers, of  which  the  following  is  a  copy: 

BRANCH    STATE  PRISON   AT   FOLSOM — NOTICE   TO   ARCHITECTS. 

Under  the  provisions  of  "  An  Act  to  provide  for  the  erection  and  main- 
tenance of  a  Branch  State  Prison  near  the  Town  of  Folsom,"  the  Board  of 
State  Prison  Directors  hereby  give  notice  to  architects,  and  others,  that 
on  Saturday,  May  thirtieth,  A.  D.  eighteen  hundred  and  seventy  four, 
at  the  office  of  the  Governor,  in  the  City  of  Sacramento,  the  Board  will 
receive  and  examine  plans  and  specifications,  iu  detail,  for  the  construc- 
tion of  a  Branch  State  Prison,  on  the  land  and  at  the  site  conveyed  to  the 
State  by  the  Natoma  Water  and  Mining  Company,  situated  near  the 
Town  of  Folsom,  in  Sacramento  County. 

The  plans  must  be  upon  the  basis  of  accommodating  not  less  than  five 
hundred  prisoners  at  one  time. 

They  must  embrace  an  exterior  wall  separate  from  the  building,  and 
inclosing  five  acres  of  land.  The  walls  of  the  entire  prison  structure 
must  be  of  granite,  taken  from  the  quarries  at  the  prison  site,  and  con- 
vict labor  must  be  utilized,  so  far  as  practicable  or  advantageous. 

A  structure  suitable  for  the  accommodation  of  not  leas  than  one  hun- 
dred and  fifty  convicts,  and  in  harmony  with  the  general  plan,  must  bo 
first  erected  J  and  the  Board  respectfully  suggest  to  those  who  may 
compete  for  the  premium  for  plans  and  specifications,  the  consideration 
of  the  advisability  or  economical  advantages  of  erecting  iron  cells  within 
temporary  wooden  walls,  to  be  replaced  by  granite. 

A  premium  of  five  hundred  dollars  will  be  paid  for  the  plans  and 
specifications  adopted. 

The  Board  do  not  feel  authorized  under  the  law  to  expend  more  than 
one  hundred  and  fifty  thousand  dollars  for  the  buildings,  during  the  next 
two  years* 

NEWTON  BOOTH,  Governor, 

E.  PACHECO,  Lieutenant  Governor, 

DRUEY  MELONE,  Secretary  of  State, 

Board  of  Stat^^rison  DirectDi's. 

Sacramento,  April  6tb,  1874.  ^^    -     -     —  ■ 
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An  examination  of  condition  of  title  to  the  grounds  upon  which 
the  prison  was  directed  by  law  to  be  placed,  having  shown  that 
exact  boundaries  were  difficult  to  ascertain  from  the  deed  made  by  the 
Natoma  Mining  and  Water  Company,  the  Directors  caused  an  accurate 
survey  to  be  made  and  marked  in  the  field. 

On  the  thirtieth  day  of  May,  eighteen  hundred  and  seventy-four,  pur- 
suant to  the  notice  given,  the  Directors  met  to  open  and  consider  plans 
and  specifications  of  architects,  such  having  been  submitted  by  William 
Kirk,  Augustus  Laver,  S.  C.  Bugbee  &  Sons,  Wright  &  Sanders,  E.  C 
Ball,  and  A.  A.  Cook;  and  pending  such  consideration  the  Board  ad- 
journed. 

On  the  thirteenth  day  of  Juno  the  plan  of  E.  C.  Ball  was  adopted, 
and  the  premium  of  five  hundred  dollars  declared  by  law  was  awarded 
to  him.  One  month  afterward  the  Board  directed  the  publication  in  the 
newspapers  already  named  of  the  following: 

NOTICE   TO   CONTRACTORS. 

Office  Board  State  Prison  Directors^  Sacramento,  California, 

Bids  for  the  construction  of  a  Branch  State  Prison  near  Folsom  will 
be  received  by  the  Board  of  State  Prison  Directors,  at  Sacramento,  on 
or  before  twelve  o'clock  m,,  August  seventeenth,  eighteen  hundred  and 
seventy- four,  at  which  time  they  will  be  opened  and  considered. 

The  bids  must  be  on  blank  forms,  which  will  be  furnished  by  the 
architect,  R.  C.  Bail,  at  his  office,  number  forty-nine.  Merchants'  Ex- 
change Building,  San  Francisco. 

Plans  and  specifications  of  the  work,  to  be  constructed  within  the 
present  appropriation,  are  now  ready  for  inspection  and  consideration 
at  the  office  of  the  architect* 

Each  bidder  must  make  separate  and  distinct  bids  for  each  section  of 
the  work,  and  for  the  entire  work. 

The  Board  will  determine,  from  a  consideration  of  all  the  bids,  what 
sections  of  the  work  can  be  completed  with  the  appropriation,  and  will 
accept  only  that  bid  which  is  the  lowest  in  the  aggregate  for  the  work 
which  they  determine  to  have  done.  The  right  to  reject  any  or  all  of 
the  bids  is  reserved. 

The  work  must  be  done  under  the  direction  of  a  Superintendent 
appointed  by  the  Board. 

Bonds  must  be  given  in  double  the  amount  of  the  work  contracted 
for. 

Payments  will  be  made  monthly,  on  estimates  of  the  architect,  in 
warrants  payable  from  the  Folsom  Branch  State  Prison  Fund;  and 
twenty-five  (25)  per  cent,  will  be  retained  by  the  Board  until  the  com- 
pletion of  any  contract  is  duly  and  properly  certified  by  the  architect. 

The  Board  is  desirous  of  securing  the  completion  of  the  cell  portion 
of  the  building  for  the  reception  of  prisoners  within  one  year. 

Each  bidder  must  accompany  his  bids  with  a  certified  check  upon  a 
bank  in  good  standing  for  five  thousand  dollars,  to  be  forfeited  to  the 
State  in  the  event  he  should  fail  upon  the  acceptance  of  his  bid  to  enter 
upon  contract  according  to  its  terms.  The  cheek  will  be  returned  when 
the  contract  is  executed. 

All  bids  must  be  addressed  to  the  "Board  of  State  Prison  Directors, 


'^STsid?' ^'  S^^^^"^^°t^'  California/'  and  should  be  plainly  marked 

NEWTON  BOOTH,  Governor, 

E.  PACHECO,  Lieutenant  Governor, 

DEUEY  MELONE,  Secretary  of  State, 

Board  of  State  Prison  Directors. 

In  accordance  with  which,  on  the  seventeenth  day  of  August  eiffh- 
teen  hundred  and  seventy-four,  at  the  hour  of  twelve  o'clock  m  bids 
were  opened  and  read  as  follows;  each  bid  being  duly  accompanied  bv 
a  certified  check  for  five  thousand  dollars,  and  being  on  the  printed  form 
provided  tor  the  purpose:  ^        ^^ivim 

BID    OF   J.    M.    MONROE   AND    C.    B.  WILLIAMS. 


To  construct  Section  No.  1  for  , 
To  construct  Section  No.  2  for. 
To  construct  Section  No.  3  for. 
To  construct  Section  No.  4  for. 
To  construct  Section  No.  5  for. 
To  construct  Section  No,  6  for. 


Total , 


And,  in  the  event  of  all  the  bids  being  accepted,  to  com- 
piete  the  entire  work  foi* 1^ 


BID   OP   JOHN    CALVERT. 


To  construct  Section  No.  1  for... 
To  construct  Section  No.  2  for... 
To  construct  Section  No.  ii  for ... 
To  construct  Section  No.  4  for... 
To  construct  Section  No.  5  for... 
To  construct  Section  No.  6  for ... 


Total . 


And,  in  the  event  of  all  the  bids  being  accepted,  to  com- 
plete the  entire  work  for , 


^165,000 
12,000 
37,200 
30,000 
17,000 

234,000 


8495,200 


8495,000 


§148,700 
12,000 
66,000 
65,300 
90,000 
220,000 


1602,000 


$601,700 
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BID   OF   M.    MILES. 


To  construct  Section  No.  1  for - 

To  construct  Section  No.  2  for 

To  construct  Section  No.  3  for 

To  construct  Section  No.  4  for 

To  construct  Section  No.  5  for 

To  construct  Section  No.  6  for 

Total.... 

And,  in  the  event  of  all  the  bids  being  accepted,  to  com- 
plete the  entire  work  for 


$134,395 
14,997 
44,985 
37,767 
28,758 
182,763 


$443,665 


$443,630 


After  mature  consideration  it  was  resolved  to  enter  upon  the  con- 
stractioQ  of  Sections  One  and  Two,  for  the  details  of  which  you  are 
respectfully  referred  to  the  specifications,  a  copy  of  which  accompanies 
this  report;  and  the  contract  therefor,  of  which  the  following  is  a  copy, 
was  duly  awarded  to  M.  Miles: 

This  agreement,  made  and  entered  into  this  first  day  of  September, 
A    D.  eii^hioen   hundred  and  seventy-four,  between  the  State  of  Call- 
fornia,  by  the  Board  of  State  Prison  Directors,  consisting  of  Newton 
Booth,  Governor,  E.  Pacheeo,  Lieutenant  Governor,  and  Drury  Mclone, 
Secretary  of  Stuie,  party  of  the  first  part,  and  M.  Miles,  contractor,  ot 
the   City  and  County  of  San   Francisco,  party  of  the  second  part,  wit- 
nessetb*:  the  party  of*  the  second  part,  for  and  in  consideration  ot  the 
paynients  hereinafter  mentioned  to  be  made,  for  himself,  his  heirs,  execu- 
tors,  administrators,  and   assigns,  does   hereby  covenant,  promise,  and 
ULn-ce,  to  and  with  the  State  of  California,  the  said  State  Board  oi 
Prison  Directors,  and  their  successors  in  office,  on  qr  before  the  fifteenth 
d'ly  of  November,  A,  i).  eighteen  hundred   and  feeventy-five,  to  erect 
and  complete  that  portion  of  the  building  of  the  Branch  State  Pi'ison 
at  Folsom  as  shown  and  designated  on  the  plans  and  drawings  of  K.  0. 
Ball,  architect  of  the  said  prison,  by  line  II,  and  described  in  the  plaus 
and  specifications  as  Section  No.  One  (1).     Also,  to  erect  and  complete 
that  certain  other  portion  of  said  Branch  State  Prison  building  shown 
and  designated  on  said  plans  and  drawings  bylines  II  and  EE,  and 
described  in  the  plans  and  specifications  as  Section  No,  Two  (2).     Said 
buildings  to  be  erected  and  completed  on  or  before  said  fifteenth  day  of 
November,  A,  D.  eighteen  hundred  and  seventy-five,  in  a  good,  skillful, 
and   workmanlike  manner,  and  in  all  respects  in  conformity  with  the 
plans  and  specifications,  and  the  bid  of  said  party  of  the  second  part, 
and  their  true  intent  and  meaning,  and  to  the  satisfaction  and  under 
the  control  and  direclion  of  the  said  State  Board  of  Prison  Directors, 
their  successors  in  office,  and  their  architect.     The  party  of  the  first 
part,  in  consideration  of  the  covenants  and  agreements  herein  contained 
and  the  faithful  performance  of  this  contract,  hereby  covenants,  prom- 
ises,  and  agrees  well  and  truly  to  pay  or  cause  to  be  paid  to  the  party 
of  the  second  part,  his  heirs,  executors,  administrators,  or  assigns,  the 
sum  of  one  hundred  and  forty  nine  thousand  three  hundred  and  ninety- 
two  dollars,  in  warrants  of  the  State  of  California,  drawn  on  the  Fol- 


som Branch  State  Prison  Fund  in  manner  following — ^that  is  to  say:  in 
the  amount  of  eighty  (80)  per  cent  of  the  whole  amount  due  as  shown 
bj*"  the  bill  of  quantities  to  be  furnished,  as  set  forth  in  the  bid,  payable 
on  the  first  day  of  each  and  every  month  until  the  contract  is  com- 
pleted; the  estimate  to  be  made  by  the  architect  and  to  the  satisfaction 
of  the  State  Board  of  Prison  Directors;  the  remaining  twenty  (20)  per 
cent  to  be  paid  upon  the  final  completion  of  the  work  to  the  satisfac- 
tion of  the  State  Board  of  Prison  Directors  and  their  architect. 

Item:  The  plans  and  specifications  mentioned  in  this  contract  are 
those  drawn  and  furnished  by  E.  C.  Bali,  architect,  and  adopted  by  the 
Board  of  State  Prison  Directors,  and  are  hereby  made  a  part  of  this 
contract. 

Item:  The  bid  mentioned  in  this  contract  is  the  bid  of  the  party  of 
the  second  part,  made  by  him  and  accepted  by  the  Board  of  State  Prison 
Directors  on  the  seventeenth  day  of  August,  A.  D.  eighteen  hundred 
and  seventy-four,  a  copy  of  which,  together  with  a  copy  of  the  said 
specifications,  are  hereto  annexed  and  made  a  part  hereof. 

In  witness  whereof,  the  parties  have  hereunto  set  their  hands  and 
seals,  this  first  day  of  September,  A.  D.  eighteen  hundred  and  seventy- 
four. 

NEWTON  BOOTH,  Governor, 

^  Lieutenant  Governor. 

DRUKY  MELONB,  Secretary  of  State, 

MICHAEL    MILES. 

Under  this  contract  work  was  commenced  on  the  building  in  Novem- 
ber, eighteen  hundred  and  seventy-four,  William  Johnston  having  been 
appointed  Superintendent. 

From  an  examination  of  the  plans,  specifications,  and  contract,  it  will 
appear  that  the  Board,  following  strictly  the  intention  of  the  law,  and 
guided  in  their  conclusions  by  the  appropriation  of  one  hundred  and 
seventy-five  thousand  dollars,  made  for  the  purpose,  had  thus  insured 
the  construction  of  so  much  of  the  entire  prison,  adhering  accurately  to 
its  general  plan,  as  would  securely  accommodate  at  least  one  hundred 
and  fifty  prisoners,  and  would  thus  permit  the  use  of  convict  labor  upon 
the  work  remaining  to  be  done.  If  the  contractor  had  fulfilled  his  ob- 
ligations, the  Branch  Prison  would  now  be  in  successful  operation,  and 
would  sensibly  relieve  the  Eesident  Director  at  San  Quentin  of  evils 
which  result  from  overcrowding.  But  the  contract  has  not  been  ful- 
filled, and  we  have  to  report  that  no  work  has  been  done  under  it  since 
the  tenth  day  of  September,  eighteen  hundred  and  seventy-five.  On 
the  fifteenth  day  of  that  month  the  Board  held  a  meeting  at  the  unfin- 
ished building,  the  proceedings  at  which  are  recorded  fully  in  their 
minutes  thereof. '  The  contractor  having  claimed,  and  put  forth  as  a 
reason  for  neglecting  to  comply  with  the  conditions  of  his  contract, 
that  he  did  not  consider  himself  under  contract  to  furnish  or  put  in 
place  the  water  and  other  pipes  connecting  cells  and  sewer,  nor  the  cell 
doors  and  locks,  and  that  it  was  necessary  for  the  Board  to  pass  upon 
the  question,  as  the  cost  involved  was  something  more  than  twelve 
thousand  dollars,  the  Board  made  a  thorough  examination  of  the  point, 
and  as  the  result,  determined  and  decided  that  the  contract,  plans,  and 
specifications  require  the  contractor  to  complete  the  cells  included  in 
his  contract,  including  the  ironwork  connecting  with  the  sewer,  and 
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including  the  cell  doors  and  locks,  so  that  when  the  ^^'l^^^^e  .^^-J^P^^J;*;^. 

r/r.  of  ZJonUct;  a»d  tto.  for  ...y  l-ilu"  «o  ,o  P'™'""'".'''*  7;,^ 

TecLd  t  me  In  view  of  the  fact  that  the  Board,  us  "ow  coost.tuted 
wm  not  be  called  upon  to  assist  in  the  final  solution  ot  the  d.fflcutj 
^^h  ch  has  aH  n  in  relation  to  the  work  and  assured  that  ^-^l  P0«8.b»e 
rnfomation  at  their  command  is  embodied  in  th.s  report  ""J  •»  th«  ^ook 
of  m  nutes  of  their  various  meetings,  it  is  not  ^««"^«^ /  ^/l.t^'fte 
furthei  comment  upon  the  subject,  than  to  say  that  so  far  as  the  St<vte 
L  c^ncerrd   her  agents  in  the'  premises  have  caused  her  obhgat.ons  to 

''Th7'/oirowinTSinru':es  have  been  made  out  of  the  one  hundred 

and  seventy-five  thousand  doUurs  uppropriatcd: 


:Nov,1,  1875.. 


Amount  paid  Architect  to  date 

Amount  paid  Superintendent  to  date., 
Amount  paid  raiscellaneous  to  date.... 
Amount  paid  M.  Miles  on  contract,.... 
Amount  paid  M.  Miles  on  extra  work. 

Total  expenditures... 


$4,900  00 

2,600  OO 

1,959  23 

71,008  66 

8,114  47 

$88,582  36 

Statement  showing  expenditures  and  liabilities  on  the  contract  with  M,  Miles, 
statement  sno^  j^l^^J^^^  ^^,^^  ^ignteen  hundred  and  seventy-five. 


December  7th,  1874, 
February  1st,  1875.. 
March  15th,  1875.... 

April  3d,  1875 

May  3d,  1875 


80  per  cent  paid.     20  per  cent  due. 


89,723  68 
6,047  50 
6,121  88 
8,221  84 

10,949  78 
7,780  66 


June  5th,  1875 o'/nq  79 


July  8tb,  1875 

August  2d,  1875 

SeptemlDer  6th,  1875 
October  27th,  1875... 


Totals.. 


6,717  54 

6,775  02 

'651  04 


$71,008  66 


$2,430  92 
1,511  87 
1,530  47 
2,055  46 
2,737  44 
1,945  17 
2,004  93 
1,679  39 
1,695  00 
162  76 


11 

In  excavating  for  the  foundations  of  the  building  it  was  found  advis- 
able, for  greater  security,  to  go  deeper  than  the  Architect,  guided  by 
surface  appearances,  had  originally  planned;  and  the  size  and  depth  of 
foundation  wall  being  thus  increased,  the  Directors  allowed  and  paid 
the  contractor  accordingly.  In  this  connection  the  Board  desire  to 
say  that  no  other  extra  work  has  been  done. 

The  following  statement  shows  what  has  been  allowed,  what  paid, 
and  what  remains  due: 

Statement  showing  payments  and  liabilities  for  extra  work  done  by  3L  Miles, 
to  November  first,  eighteen  hundred  and  seventy  five. 


$17,753  41 


February  1st,  1875 
March  15th,  1875... 

April  3d,  1875 

May  3d,  1875 

June  5th,  1875 

Totals 


80  per  cent  paid. 


$4,403  00 

1,665  49 

427  96 

201  60 

1,416  42 


$8,114  47 


20  per  cent  due. 


$1,100  75 

416  37 

106  99 

50  40 

354  11 


$2,028  62 


Annexed  is  a  copy  of  the  plans  and  specifications: 

BRANCH   PRISON   AT   FOLSOM. 

Estimates  to  be  made  on  the  sections  and  so  described  in  letter. 

Contractors  will  observe  the  lines  on  elevations  and  sections  which 
will  designate  the  different  portions  of  the  work  hereinafter  explained 
in  the  following  paragraphs: 

Section  No.  1  comprises  the  excavations,  the  air  ducts  under  the 
building,  the  sewers  under  the  building,  and  the  completion  of  the  cells 
one  story  high,  also,  the  building  of  the  cell-house  up  to  the  window 
sills,  also,  the  building  of  the  front  portion  of  the  building  up  to  the 
top  of  the  first  story  joist,  as  shovvn  on  line  I)  D,  but  will  not  include 
any  of  the  inside  finish  or  the  stairs  or  balconies  in  the  cell-house,  nor 
the  building  of  the  tunnel  stairway  to  the  cell-house. 

Section  No.  2  will  comprise  that  portion  of  the  building,  as  shown  on 
plans,  from  line  D  D  to  line  B  E,  which  is  the  second  story  of  the  front 
buildings  without  the  inside  finish  and  plastering  and  the  stairs  and 
balconies  and  other  work  in  said  section. 

Section  No,  3  comprises  the  building  the  front  building,  including  the 
building  of  the  tower  walls,  including  the  roofing  of  the  front  building. 

Section  No.  4  comprises  the  putting  in  of  all  the  finish;  the  lathing 
and  plastering;  the  iron  grating  in  the  openings  between  the  celJ-house 
and  main  building,  also,  the  windows  and  doors,  plumbing  and  finish 
throughout  the  buildings. 
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Section  No.  5  comprises  the  completion  of  the  i 
the  tunnel  stairway  from  the  work  yard  up  to  th 


FOREMAN. 


^^rSractor^^  on  the  different  sections  will  please  observe        ^  competent  foreman  shall  be  kept  at  the  works,  during  their  pro- 

thP  lines  as  shown  on  plans  and  sections  to  avoid  mistake.  gress,  to  receive  and  transmit  the  orders  from  the  architect,  in  the 

^  ^  absence  of  the  contractor,  who  shall   be  his  legal  representative,  and 

SPECIFICATIONS  shall  have  full  power  to  make  alterations  or  deviations  in  the  works 

that  in  the  judgment  of  the  architect  are  not  in  accordance  with  the 
Of  Branch  State  Frison,  at  Folsorrif  Sacramento  County^  California.  contract.     Should  the  foreman  so  appointed  be  considered  by  the  archi- 

^•^  '  tect  incompetent,  or  conduct  himself  improperly,  he  shall  be  removed 

T^or  the  several  artificer's  work  to  be  performed  in  V^%^^^^^\^^^^f  "^  and  another  appointed  in  his  stead. 


SUPERINTENDENT. 


^r*^"'  e:ved  toThe  St:  by  the  Na^nra  Water  and  Mining  Company,  ............... 

Site  ^^^^^y  .  Town  of  Folsom,  in  Sacramento  County,  Cahfornui,  r^j^^  superintendent  will  be  the  legal  representative  of  the  architect, 
situated  ^^^"^  ^^^^^^  conformably    with    the   plans   and    drawings  j^^  ^is  absence,  and   will  have  full  power  to  temporarily  suspend  the 

witn  ^."^  g^P^^^  working  drawings  for  the  same  made  and  ^^i-i^a  where  there  is   a  reasonable   doubt  that  the  workmanship  and 

tnereo  .  p  ^  ^  ^^^^  Architect,  49  Merchants'  Exchange,  San  Fran-  mj^tcTials  are  not  in  accordance  with  the  true  intent#and  meaning  of  the 
provi  ^  ..^7^j^^^  under  whose  superintendence  the  whole  is  to  be  per- p|j^j-,g  ^^^^^  specification;  and  in  case  it  is  found  necessary  to  stop  the 
Cisco,  riirected  work  for  such  reasons,  the  clerk  will  immediately  notify  the  architect, 

lorme    as  •    ^^^^  ^^^  contract  includes.  and  will  await  a  written  instruction  from  him  how  to  proceed. 


PROGRESS    OF   THE   WORKS. 


The  contract  includes  the  completion  and  erection  ^|;j;J'^,'J^^'^''^^^^ 
ing,  to  be  used  for  the  pnson  ^^^^^^®^^'"^}"^^p^^^  the    main     The  works  must  be  executed  in  the  most  substantial  and  workman- 

pital,  chapel,  ^^^P^°^^'T%?  ^1  ^n^iino- of  the  cell-honse  up  to  the  win- like  manner,  with  proper  and  appropriate  materials,  under  the  direc- 
sewer,  the  air  ducts,  ana  ^ne  '-^^^^^^  ^^^  ^^  j^j^j^  j^j^^  sulking  complete tions  and  general  supervision  of  the  architect,  and  he  shall  have  the 
dowsill;  also,  the  builaing  t  ^  ^^^^  ^^^"  also, '^he  completion  of  thepower  and  authority  to  decide  all  questions  arising  under  the  contract, 
for  the  reception  ot  tne  con  ^'  .  . '  * *'  [^  ^\^q  work-yard,  and  theas  to  the  meanini^  of  the  plans  and  specifications,  work,  or  materials; 
arched  tunneled  s^''^*''^^®®' f  ^"\"^^;;;i  \,.,,,.k.  .&  shown  and  implied  inand  his  decision  shall  be  binding  on  all  parties,  and  be  final  and  conclu- 
erection  of  the  gateway,  etc    ^^^- ^^^f,  r^J^^" ^^  whichsivc. 

the  specifications,  sections,  plans  acta  completion  of  the  works,  ac     The  contractor  must  take  special  notice,  that  every  circumstance 

are  important  and  proper  ^^^  \  ®  ^  ^  ^j^g^j^n^r^ct,  as  directed  byappertain ing  to  the  well-being  of  the  structures  will  be  most  strictly 

cording  to  the  true  intent  ana  mcauiug  u  insisted  upon,  and  that  no  allowance  or  indulgence  will  be  made  for  any 

the  architect.  breach  of  this  contract;  but  on  the  other  hand,  the  most  rigid  rules 

drawings  and  specifications.  ^ju  i^^  enforced  to  complete  the  building  and  works  in  accordance  with 

^     «^^i  flD-ure^^^  ^^^^  intent  and  spirit  of  the  specifications. 
Enlarged  and  detailed  drawings,  and  the  '^^^^^^^^"^^f^f^  '^'l'^  _°  ^,^^^     In  cnse  any  part  of  the  works  shall  be  erected  in  a  alight  or  unsound 
thereon,  are  to  be  adhered  to,  in  preference  to  those  ot  ^  "'""^^  f^  ^^^manncr,  the  same  shall  immediately  be  pulled  down  and  rebuilt  at  the 
nature.     Said  detailed   drawings   may  be  *{J^?*^^®^^^J^j|  ^^  ^y^l^^^  or  should  any  part  of  the  works  be  erected 

ment  of  the  works,  or  at  any  time  during  their  Pic^gr      ,      ...ihered  tcP^^  ^^  accordance   with  the  plans  and  specifications  herein  contained, 
will  be  considered  as  a  part  of  this  contract,  ana  suicuy  .  ^^^  works  will  immediately  be  altered  to  conform  with  the  plans,  spoci- 

and  carried  out  as  directed  by  the  architect.  Pr»i.Amin  n^^ations,  and  detailed  drawings,  and  with  the  written  instructions  given 

The  contractor  will  sec  that  the  works  are  set  ^^^  .(^ri^t^^^^^^^^^^  ^^^  architect, 

construction),  who  will  be  ^^®^^  ^f  P/^"^'';'^®  *'''^^^  Should  the  Board  of  Directors,  at  any  time  during  the  progress  of  the 

will  any  excuse  as  to  the  orders  of  the  architect  o  i„j.^jJuildings  and  structures,  require  any  alterations,  deviations,  or  omissions 

admitted  as  a  justification  of  any  errors  ot  construction  oi    u<;p  h^.^^  ^^^  ^^.^  contract,  plans  or  specifications,  they   may  make   such 

from  the  true  meaning  and  terms  of  this  contract.  changes,  and  the  same  shall  in  no  way  affect  or  make  void  the  contract, 

>ut  the  cost  thereof  shall  be  added  to  or  deducted  from  the  amount  of 
TOOLS  AND  TACKLES.  ^^  Contract,  as  the  case  may  be,  by  a  fair  and  reasonable  valuation. 

IK  -i/J'T^fTfl  for  the  stor   Should  any  dispute  arise  respecting  the  true  value  of  the  extra  works, 
The  contractor  will  erect  temporary  ^'"^^^^^j^"  ^^^J^^^^^^  othe/^  ^^^  ^^^^^  omitted,  the  same  should  be  valued  by  two  competent  per- 
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sons,  one  appointed  by  the  Directors,  and  the  other  by  the  contractor, 
and  in  case  they  cannot  agree,  these  two  shall  have  power  to  name  an 
umpire,  whose  decision  shall  be  binding  on  all  parties,  and  shall  be  final 
and  conclusive. 

Should  the  works  not  be  carried  on  with  proper  dispatch  to  afford,  in 
the  opinion  of  the  Directors,  a  reasonable  probability  of  their  being 
completed  within  the  time  stipulated  in  the  contract,  the  Directors,  by 
giving  fifteen  days  notice,  may  enter  on  the  works,  and  employ  such 
labor  and  materials,  either  by  contract  or  otherwise,  as  they  may  deem 
proper,  for  the  completion  of  the  workgj  the  expenses  thereby  incur- 
red shall  be  paid  out  of  any  money  due  the  contractor,  and  any  differ- 
ences shall  be  borne  by  his  sureties.  Should  the  architect  at  any  time 
deem  it  proper  to  suspend  the  works,  for  anj'  ciiuse  whatever,  he  shall 
have  the  power  to  do  so,  and  no  damage  shall  be  paid  to  the  contractor 
on  that  account,  but  a  reasonable  extension  of  time  shall  be  allowed 
for  the  completion  of  the  works. 

DAMAGE   BY   ACCIDENTS. 

The  entire  risk  of  damage  of  whatsoever  nature  will  be  borne  b3'  the 
contractor  (earthquakes  and  fire  excepted),  excepting  so  much  of  the 
building  and  works  as  may  be  actually  completed  and  received  by  the 
architect. 

PROPOSALS. 

No  proposal  will  be  received  unless  made  unreservedly  in  compliance 
with  the  plans,  and  specifications  and  stipulations  generally.  The  ac- 
ceptance of  any  bid  by  the  Directors,  is  understood  to  be  an  engage- 
ruent  on  the  part  of  the  parties  making  it,  to  contract  and  undertake 
the  work,  and  requires  the  due  performance  of  everything  heretofore 
stipulated.  The  contractor  will  nevertheless  be  required  to  enter  into  a 
more  formal  contract,  under  a  bond  for  himself,  to  be  approved  by  the 
Directors,  with  at  least  two  sufficient  sureties  in  double  the  amount  oi 
his  bid.  No  bidder  will  be  allowed  to  deposit  more  than  one  tender  for 
the  work,  and  if  more  than  one  from  the  same  person  should  appear, 
all  his  bids  will  be  rejected. 

TIME   FOR   COMMENCING  AND   COMPLETING  THE   WORK. 


EXCAVATIONS   AND   EMBANKMENTS. 

Fill  in  the  entire  area  of  the  work-yard,  as  shown  on  plans  and  sec- 
tions to  make  a  uniform  grade  from  the  main  front  gateway  at  the  tun- 
neled  stairway  (which  will  be  eighteen  feet  above  high  tide,  as  estab- 
hshed  by  Wm  X  Lewis,  Civil  Engineer),  and  descending  fifteen  feet  to 
the  front  wa  1,  near  the  American  Ei/er.  Also,  excav^'ff^r  I  lar^e 
brick  sewer,  to  be  constructed  in  the  form  and  shape  of  an  egg  point 
down.  Said  sewer  to  be  two  feet  eight  inches  (2  ft.  8  in.)  widefWour 
feet  SIX  inches  (4  ft.  6  in.)  high,inside  measurements;  said  sewer  to  run 
£nt  nf^^f h    T^  ""^  the  grounds  and  extend  through  the   wall  on  the 

foot  to  every  fifteen;  also,  excavate  for  the  branch  up  to  and  under  the 
main  cell  house,  connecting  with  the  cement  or  iron  stone  sewerarre  pipe 
from  the  cells;  grade  off  for  the  air-ducts,  and  refill  all  around  ah  sew! 
ei's  and  air-ducts,  and  tamp  solid;  also,  cut  away  for  the  tunneled  stair- 
Sin^.Z'lh^'r"'^'  r  the  cell  house,  and  level  the  entire  site  of  the 
S  ?hp  n?n  ^'"'^''^'''l}^''^^^  prison  offices  and  cell  house,  conformable 
I^^i  nn  ^  T  ^"^,f^f  ^^'^^^  f^<i  to  the  grade  stakes  given  bv  the  engi- 
neer on  woH.s.  A  1  the  surplus  earth  to  be  removed  Tind  placed  where 
required,  to  fill  in  about  the  yards  and  walls  of  the  buiidini  and  tamped 

lnn\l  '?'  ^^'  ^''^^  ^'P^'^^  ^^'  ^^^  y^"'^  '^^  «P^»^s  from  the  quarry 
until  the  whole  is  made  of  a  uniform  grade,  as  shown  on  sections.  All 
the  boulders  of  the  quarry  that  may  be  found  on  the  site,  will  be  worked 
up,  to  be  used  in  the  foundation  walls.  Quarry  out  the  granite  that 
comes  in  contact  with  the  main  prison  walls,  and  work  it  uf  to  te  bes 
advantage,  to  be  used  m  the  walls  and  cells;  care  being  taken  to  get  it 
llul  ^T^"  ^'''^^''  ^^%^^^  ^^^  "^^^^^^^  ^^  "^^^^^  ^^ors,  and  walls  to 
^rlnifP  „«    1^'^     '^^"^^^^^^  nevertheless  be  required   to  take  all  the 

fvS  ,•  i  '"  ?!^  about  the  place  from  that  portion  of  the  quarry 
the  dpI^^r.nTvf  ^  '"""^^r^  '^"  work-yard,  at  the  same  time  depositing 
the  debris  on  the  most  depressed  portions  of  the  work-yard  and  preiif. 
i8cs;  unless  it  may  be  found  that  the  dimension  stone  can  be  goHut 
elsewhere  with  much  less  expense  than  that  within  the  inclofure  or 
contemplated  work-yard.  i"^^iysuie  oi 

DRAINS   AND   SEWERS. 


The  contractor  must  commence  the  work  within 


signing  of  the  contract,  and  carry  it  on  with  all  possible  diligence  anc 
dispatch  to  its  completion.  The  work  to  be  handed  over  to  the  Direc 
tors  and  delivered  to  them  fully  completed,  to  the  satisfaction  of  th' 
Architect,  on  or  before  the  time  stipulated  in  the  contract,  under  t 
penalty  of dollars  per  week  for  every  week  the  work  remains  un 


finished  beyond  the  above  stipulated  time.  The  above  forfeitures  to  h 
deducted  as  liquidated  damages,  from  the  amount  of  the  contract,  if  due 
and  if  found  to  be  insufficient,  to  be  borne  by  the  contractor's  sureties 
If  the  contractor  fails  to  comply  with  any  of  the  foregoing  terms  anl 
conditions,  or  fails  to  complete  the  works  in  accordance  with  the  plund 
specifications,  and  instructions  given  him  from  time  to  time  by  the  Ai 
chitect,  during  the  progress  of  the  works,  the  Directors  have  the  powe 
to  terminate  this  contract.  Separate  estimates  will  be  required  for  tb 
completion  of  each  section  of  the  works,  as  described  by  section  line 
on  the  plans  and  section,  numbei-ing  respectively,  1,  2,  3,  4,  and  5. 


The  drains  and  sewers,  to  be  formed  as  shown  on  the  plans  of  the 
days  from  i\u    f.^^^^'^1  descriptions  marked  thereon,  all  to  be  the  best  qualitv  of  Mar- 

StrttXlt'^nn^^^^  '^'k  'r^'i^S^  P'P^'  ^^^^  ««  directed,  and  pat  down 
with  the  best  quahty  of  hydraulic  cement;  also,  put  down  two  air-ducts 
from  the  mam  front  wall,  of  proper  size,  to  the  ventilating  flues  for  the 

a^Te^^^t^^ctfeL'^^^     '-'''''  ^^^'  ''^  ^^^^^'^^-^  ^-^  -^^  P^P- 

BRICK   SEWERS. 


n  Jr  fh^  I     ■  T"  '*^"  ^'*'""  ^  P*''"'  C^h"'^"  0°  the  plans),  in  or 

wa^Llnfh  T^'*"*^  T  ^^'■'^^^  '^^  work-yard  and  out  through  the 
mm  1  ,^^^.  ^'"?™«°  ^'^-er,  a  distance  of  about  four  hundred  and  ten 
^410)  leet,  the  dimensions  to  be  two  feet  eight  inches  (2  ft.  8  in.^  wide 

two  r2'^  £1  "V°'k''  1*  ^'-  f  '"•)  '''S'''  ^'^«'  *  ^'■•^"-h,  which  iiTl  be 
two  (2)  feet  wide,  by  three  feet  four  inches  (3  ft.  4  in.")  hijrh  inside 
measurements,  running  from  the  branches  of  the  main  cell  house  to  the 
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main  sewer,  all  lo  be  well  trapped  before  it  enters  the  main.  Tbe  wall 
to  be  eieht  inches  (8  in.)  thick  all  around,  built  with  the  best  q«aliiy  ot 
black  and  hard  burned  bricks,  to  be  found  in  the  vicinity,  well  bedded 
and  laid  up  in  hydraulic  cement  mortar;  put  in  (to  produce  a  proper 
current)  with  a  fall  of  at  least  one  (1  ft.)  foot  to  every  fifteen  (15)  feet. 
All  connections  to  be  made  with  Portland  cement,  and  none  will  be 
allowed  to  be  used  in  the  works  after  being  mixed  more  than  one  hour. 

GRANITE. 

The  principal  material  used  in  the  construction  will  be  granite,  taken 
from  the  quarry  on  the  site  of  the  work-yard  and  adjoining  g/'ounds. 
None  but  the  best  stone,  of  uniform  color,  free  from  seams  and  blotches, 
or  stains  from  oxydation,  will  be  allowed  to  go  into  the  works.  Great 
care  must  be  exercised  to  exclude  any  stone  liable  to  become  discolored 
from  exposure  to  the  weather. 

CONCRETE   BED. 

There  will  be  a  concrete  foundation  under  all  the  footings  for  the 
front  yard  wall,  also,  under  all  walls  where  there  is  moisture  m  the 
frround  and  where  directed  by  the  Architect-all  as  shown  on  plans  and 
sections.  The  concrete  to  be  composed  of  one  and  one  half  (1^)  barrels 
of  slacked  lime  in  powder,  to  one  and  one  half  (IJ)  barrels  otBenicia  or 
Eosendale  cement,  eleven  (11)  barrels  of  gravel,  thirteen  (3)  barrels  of 
concrete  stone,  egg  size,  and  seven  (7)  barrels  of  sand  all  accurately 
measured  in  a  box  prepared  for  that  purpose,  and  mixed  together  with- 
out water,  by  manual  labor.  A  sufficiency  of  water  to  be  added  the 
materials  to  be  thoroughly  worked  and  mixed  together  by  manual  labor 
and  to  be  thrown  into  the  trenches,  to  be  immediately  rammed  and 
beaten  down  by  men  constantly  employed  in  the  trenches  to  level,  com- 
bine,  and  cement  the  whole  together.  All  concrete  beds  will  be  put 
down  in  layers  not  more  than  eight  inches  (8)  thick,  and  well  rammed 
and  leveled,  each  layer,  and  the  base  to  project  not  less  than  one  and 
one  half  (U)  feet  on  each  side  of  the  stone  footings  to  the  walls,  and  to 
be  not  less  th^n  four  feet  (4)  deep,  all  the  trenches  to  be  dug  out  and 
made  level  on  the  base  before  the  concrete  is  put  m.  The  entire  area 
under  the  corridors  will  have  one  eighth  inch  layers  of  concrete;  also, 
under  the  prisoners'  dining  room  and  kitchen,  the  laundry  and  conva- 
lescents' dining  room,  and  store  room;  also,  under  front  and  side  porches. 

STONE  FOUNDATION. 

The  foundation  for  all  the  walls  will  be  built  of  the  best  quality  of 
ffranite,  to  be  taken  from  the  quarry  on  the  site.  The  footings  will  be 
laid  with  flat  bedded  stone,  laid  on  their  natural  beds,  in  irregular  courses, 
and  every  second  stone  to  pass  through  the  whole  thickness  of  the 
walls  as  they  rise,  and  of  the  different  thicknesses,  as  shown  and  figured 
on  the  plans  and  sections.  The  above  walls  to  be  laid  up  in  mortar. 
(yee  mortar  specifications.) 

SUPERSTEUCTUEE. 

Walls  above  the  foundation  will  be  built  of  the  best  quality  of  granite, 
laid  up  in  broken  ashler,  with  horizontal  and  vertical  joints,  the   buiM- 
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ing  and  setting  bed  to  be  rough  point  hammered  and  leveled  off  in 
courses,  every  eighteenth  and  one  fourth  inches  (18i)  in  height,  in  line 
with  the  quoins  at  angles,  corners,  and  openings.  !None  but  the  best 
stone  of  uniform  color,  free  from  seams,  blotches,  and  mineral  stains,  or 
oxydation,  will  be  used  in  the  walls;  laid  on  their  natural  beds;  well 
bedded  in  mortar,  and  properly  hammered  down  and  bedded.  The  in- 
terior to  be  well  filled  with  mortar  and  chips.  The  headers  will  extend 
through  the  whole  thickness  of  the  walls  every  third  course  as  they 
rise.  The  walls  are  all  to  be  carried  up  regularly,  and  no  one  part  built 
more  than  the  height  of  one  scaffold  above  the  other  during  its  execu- 
tion.  All  the  internal  and  external  joints  will  be  clean  and  neatly  drawn 
with  a  trowel,  and  will  not  exceed  one  half  inch  (i  in.)  in  thickness. 
No  stone  will  be  used  in  the  walls  less  than  four  inches  (4  in.)  thick,  in 
the  face  of  the  walls,  and  must  extend  into  the  walls  not  less  than  eight 
inches  (8  in,)  The  courses  will  be  laid  up  with  one  header  to  every  two 
stretchers.  The  heading  stones  will  not  be  less  in  length  on  the  face, 
than  twice  the  height  of  the  courses,  of  which  they  form  a  part;  nor 
less  in  depth  of  top  bed  than  double  the  height  of  said  courses*  No 
stretcher  will  be  less  in  length  than  twice  the  height  wherein  they  axe 
to  be  inserted;  nor  less  in  depth  at  the  top  than  the  height.  The  bond 
in  the  vertical  joints  is  not  to  be  less  than  the  height  of  the  coarse  im- 
mediately below  them. 

BASE  COURSES. 

The  base  courses  at  the  level  with  the  first  floor,  will  have  a  neat 
peine  hammer  weathering  with  one  and  one  half  inch  margin  draft  on 
upper  and  lower  edge,  and  pointed  off  in  the  center  to  give  a  bold  rock 
face;  the  beds  will  be  eight  inches  (8  in.)  and  fourteen  inches  (14  in.) 
alternately,  with  the  margin  draft  at  each  corner  and  angles;  the  under 
side  will  be  neatly  tooled  and  throated,  iis  shown  on  drawings;  all  cor- 
ners  to  be  wrought  on  the  solid,  as  directed. 

QUOINS. 

The  corners,  where  rectangular,  will  have  two  feet  eight  inches  (2  ft. 
8  in.)  face  for  the  long  quoins,  and  the  short  will  be  two  feet  one  inch 
(2  ft.  1  in.)  long  and  eighteen  inches  (18  in.)  high,  with  one  and  one  half 
inch  (IJ  in.)  margin  draft.  The  long  quoins  will  have  not  less  than 
fourteen  inch  (14  in.)  beds,  and  the  short,  not  less  than  nine  inch  (9  in.) 
beds.  The  margin  draft  to  project  from  the  face  of  the  building  one 
and  one  half  inch  (1 J  in.);  the  center  to  be  neatly  pointed  off  and  left  with 
a  bold  rock  face.  The- quoins  on  the  octagon  corners  will  be  two  feet 
one  inch  (2  ft.  1  in.)  long,  and  the  short  ones  will  be  one  foot  and  eight 
inches  (1  ft.  8  in.)  long,  with  margin  drafts  as  above.  Each  quoin  and 
return  will  be  made  solid,  and  to  be  made  to  line  with  the  trimminga  on 
openings.  Great  care  must  be  taken  to  preserve  the  outer  arrisses,  so 
that  when  the  work  is  set,  the  joint  will  be  close  and  solid  throughout. 

DOORS   AND   WINDOW   SILLS. 

The  door  and  window  sills  are  all  to  be  neatly  weathered  on  top  and 
throated  under  side,  all  neatly  peine  hammer  dressed,  and  to  project  not 
less  than  three  inches  from  the  face  of  the  wall,  with  one  and  one  half  iach 
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tlv  pointed  to  give  a  bold  rook  cement  mixed   with  lampblack  and  boiled  linseed  oil,  all  to  be    made 

HA  in  )  marc^in  draft,  and  the  center  nea    JV      thickness  of  the  wall  ii\  according  to  the  plans  and  sections,  and  as  directed  by  the  Architect, 
face.     AH  of  said  sills  to  go  through  tne                            ^^^  ^s  shown 
the  cell  house,  and  the  front  pr    of  J^e  b,-^^;^^^,',^^^^^^ 
on  detailed  drawings,  and  as  directea  oj 

AND  WINDOWS.  The  cells  will  be  built  the  sizes  aa  shown  on  the  plana  and  sections; 

HEADS  AND  JAMBS  FOR  DOORS  AH  ^^^  ^^^^^  ^^^  ^^^  ^^jj^  ^^^^  ^^  ^^^^^^  ^^  stono,  of  the  proper  lengths,  to 

h    will  be  carried  up  with  in  and  extend  the  whole  width  of  the  cell,  with  not  less  than  four  inch  bear- 
The  window  and  door  heads  and  jamDs            gj^-iith  inches  (94  in.)  "  ^  ings  on  each  end,  and  not  less  than  twenty  inches  wide  and  dressed  with 

out  tie  (or  inband  and  outband)  nine  ^"/^.  ,  ^^^g  ^f  ^^^e  walls,  and  to  bt  joint  not  more  than  one  fourth  of  an  inch  (J  in.)  thick.     Said  floors  will 

heii^ht;  the  inbands  will  be  ^"^^^'^^'^^      .  ,^  ^e  nineteen  inches  on  the  be  twelve  inches  (12  in.)  thick,  all  neatly  point  hammer  dressed,  with 

fourteen  inches  on  the  heads;  the  outxian           i^^juing   and  setting  bed[  horizontal  building  and  setting  beds;  each  stone  will  go  through  the 

head  and  seventeen  inches  on  the  beas.     J-       ^^^  ^^^^  ^^^^  ^^^  fourtt  whole  thickness  of  the  wall,  except  the  center  partition  running  longi- 


head  and  sevenie«"  iu^"^"  ^^  - --  .   .  .     ^^^  more  than  one  luuiuu    wnoie  uiucKntss  oi  tne  w^ii,  cauvjju  tue  v;cnut5i  ijfuuitiuu  lunuiug  iv^u^i- 

will  be  peine  hammered,  and  the  joints  ^^ J^  .^^  ^^hole  depth,  and  greal  tudinally  with  the  cell  house,  will  be  one  foot  ten  inches  thick,  which 
of  an  inch  (i  in.)  and  to  be  full  and  ^^"  -gg^g  g^  ^hat  when  finished  will  be  got  out  in  two  thicknesses,  back  to  back,  as  shown  on  sections, 
care  must  be  taken  to  P**^^^^'^f. !'  fv.^^  u^ut  The  faces  will  have  ont  all  to  be  clamped  together  with  wrought  iron  clamps,  three  eighths  of 
the  ioints  will  be  close  and  solid  ^Y^^\  find  nointed  off,  and  left  with  i  an  inch  thick  by  one  inch  wide;  each  stone  will  te  clamped  in  not  less 
and  one  half  inch  (IJ  in.)  margin  dratt,  ^"  l^jjj  ^^  neatly  peine  hana  than  four  places,  with  not  less  than  two  one  half  inch  {i  in.)  round  iron 
bold  rock  face.     The  reveals  and  chain  ^  ^^  shown  on  detailed   dowells,   three  inches  long,   let  in  and  set  in  good   hydraulic  cement, 

mer  dressed,  and  rebated  to  receive  ^J  ^.^^  ^^  ^^^^  i^^sh  hamme^  The  front,  or  outer  walls,  will  be  got  out  with  stone  running  from  wall 
drawina'.  The  front  muUin  ^^""^^^,  !L  ^  elevations  and  detaiki  t<»  wall,  and  from  door  to  door,  in  courses  one  foot  six  inches  high,  with 
dressed"  in   the    spandrel    head,  as    snow  sixteen  inch  building  and  setting  beds,  and  the  joint  neatly  pjeine  hammer 


en  <^if  11'.;  ixii^.fe-'  -""--7       ^^    -n  Uq  neatly  peine  nam   than  tour  places,  wun  not  less  inan  two  one  naii  incn  \^t  i 

^^_ The  reveals  ^^"^.  ^^""'^JfAmes  as  shown  on  detailed   dowells,   three  inches  long,   let  in  and  set  in  good  hydr 

mer  dressed,  and  rebated  to  receive  ^^^       ^.^^   ^^  ^^^^  i^^sh  hamme^  The  front,  or  outer  walls,  will  be  got  out  with  stone  running  from  wall 

""      front  muUin  window  nam          gjevutions  and  detaiki  t<»  wall,  and  from  door  to  door,  in  courses  one  foot  six  inches  high,  with 

I    spandrel    head,  as    shown  sixteen  inch  building  and  setting  beds,  and  the  joint  neatly  peine  hammer 

drawing's.                                                          x.tttt;'s  dressed  and  set  with  two  do welfs  to  each  stone  (as  above).     The  jambs  of 

FIREPLACES  AND  TLDii^s  ^^^  ^^^^^  ^.^^  ^^  neatly  peine  hammer  dressed.    The  outside  will  be  laid 


and  put  in  two  and  one  naii  luv."  v-^  -  j  ^  .^  .  longer  than  the  clea  center  to  bo  neatly  pointed  otl,  leaving  a  bold  rocl^  tace,  tree  irom  tool 
bered  arch  bar,  one  foot  six  inches  U  i^_  ^.^^{/  ^^j-jck  eight  inches  b(  marks.  Each  stone  will  have  two  do  wells  made  of  one  half  inch  (}  in.) 
width  of  the  opening.  Line  up  the  nues  ^^^  ^  ^^^^  .^^^  ^^^.^^^  ^^-^^  round  iron,  three  (3)  inches  long.  The  transverse  walls  will  be  made 
eight  inches  (8  in.x8  in.)  in  diameter,  a  ^^^  ^^^^  fireplaces,  and  buil  one  foot  and  two  inches  (1  ft.  2  in.)  thick,  with  the  stones  running  from 
nier  arch  over  each  fireplacej  and  *^^"^  .  ^^^  directed.  Turn  trimm(  wall  to  wull  at  any  height  above  twelve  inches  (12  in.).  Each  stone  to 
in  thimbles  ^yhere  shown  on  plans  ^^  i  ^^j^|jj^vhes(lft.  10in.)froi  have  two  clamps;  all  of  the  inside  of  the  cells  will  be  neatly  point  ham- 

arches  foiir  inches  deep  and  back  one  toot^  ^^^^^  ^^^^^^^^^^^  ^j^^  ^^^^1^^^^^.  (ji^egg^j^i  (j^t  the  outlet  to  the  ventilating  shaft  with  one  inch 
the  breast  of  the  chimneys  to  i^^^^^^®  ^^® .,  ^^  mantels  are  ready  to  1  (1  in.)  margin  draft  with  chamfered  jambs,  all  to  be  neatly  peine  ham- 
building;  all  of  said  arches  to  be  lelt  unt  mered.  All  joints  will  be  neatly  peine  hammer  dressed,  and  will  not  be 
set,  to  prevent  shrinkage  and  setthng.  ^^^^  ^y^,^^  ^^^  fourth  of  an  inch  (J  in.j  thick.     The  entire  work  in  the 

,  niTARTERS  cells  will  be  laid  up  with  Portland  cement  mortar;  the  joints  will  be 

CORNICE  ON  OFFICERS    MUAjrt         •  neatly  drawn  with  the  edge  of  the  trowel.     Particular  care  must  be 


the  cornice  will  bo  moulded  and  "^«^  P^^^^^^^  none  made  more  th. 
will  be  neatly  cut  to  break  o;«^  the  bracketB  a^      ^^^^  ^  ^^^  .^^^ 

one  fourth  of  an  inch  (i'M  thick' ^^^^J"^  „oi„ted  off  to  leave  a  bo 


STONE   FLOORS. 

area,  on 


one  fourth  of  an  inch  (i  in^  x^^J^;     "^^tlv  Dointed  off  to  leave  a  be 

trin  draft  all  around,  and  the  centei   ^^j*^^  l;     ^^  j^^^|  ^^^  to   exte:     The  floors  of  the  cell  house  will   be  flagged,  over  the  entire 

rock    face;  the    building   and   ®®^^*^^   ,,      m^e  brackets  will  be  neaftop  of  the  concrete  bed,    with  pieces   of  granite  not  less  thj 

through  the  whole  thickness  ot  t^^^^^^'    j^  ^^^  i^gg  t.han  eight  incKnches   (8  in.)  wide,  sixteen  long,  and  eight  inches  (8  in,)  tli._,  — 

Deine'hammer  dressed,  and  set  ^^ J',"^  Z^a^^  qaid  brackets  to  be  seljoints  neatly  straightened  and  set  in  Portland  cement;  the  tops  to  be 


and  a  gutter  formed  next  to  the  outer 
off  the  water  when  the  floors  are  washed 


raked  out  to  a 


7  in)  on  tne  lace,  ±^^  wx*i^*o -*  o  ^  entire  cut  work  wiU'"waH  of  the  cell  house,  to  drain  on  the  water  wnen  the  lioors  are  washed 
ightonthe  solid;  ^^\  ,^  •!^*"J'®A^:u  n  and  neatly  pointed  Wdownj  also,  floor  over  the  vestibule,  the  halls,  the  prisoners'  dinii^ 
at  to  a  depth  of  one  halt  men  ^j      .;  ^/-Xi^  !/> 
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The  front  at 


trin 'U  H    ^l     ^   "■^•,*'*  ^"•^''ted  aad  as  shown  on  sections, 
ti.ng  of  the  stairs  in  the  tower  will  be  made  of  one  half  ht 
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rooM,   the  laundry,   the   kitchen    and    store   room    for  the  prisoners,  strong  hasps    with  staple   for  jjadlock      There  will  hp  a 
and  under  the  porches  outside  of  the   building.     AH  the  joints  will  be  formed  grating,  made  stationary,  in  the  third  stow  }nr.h^       semicircular 
raked   out  to  a  depth  of  one  half  of  an  inch  (J  in.)  and  filled    with  tower,  as  per  plans  and   detailed  drawino-g      There  wln^^h^^     ^'^^^    t^ 
cement,  lampblack,  and  boiled  linseed  oil,  and  neatly  struck  with  the  doors  to  the  chapel  and  hospital  part  of  the  huildincr  Vr!\^^ ^u'^-^J^^^ 
edge  of  the  trowel.  of  the  niain  building,  leading  to  the  balconies  of  t^ho  ^  U  .n  .     L   f '''*^' 

The  arched  way  to  the  main  work-yard,  from  the  cell   house,  will  b^ 
built  up  with  stone  jambs  two  feet  (2  ft.)  thick,  and  arched  over  with  stairways, 

stone  work  wrought  out  to  form  a  key,  and  make  a  complete  arch,  as      ^l    ,        ,.  , 

shown  on  plans  and  sections.     The  wall  will  be  laid  up  in  irregular  oi-  ,.     J^^.^'^,.^^^;^   ,.,^^       nights  of  stairs,  from  the 
broken  ashler,  with   level  building  and  setting  beds,  and  no  stone  to    y"^*'"    ^'^^"'^     *'""    ""  *  ' 

have  less  bed  than  its  height.     The  gateway  will  be  broken  ashler,  as  .^ 
above,  leveled  up  every  eighteen  inches  as  it  rises  with  the  walls;  all  to  !^" 
be  as  shown  on  plans  and  sections.     The  quoins  will  bo  eighteen  inches  .^. 
in  height,  to   hne  with  the  courses  of  the  walls,  and  will  not  be  les8 
than  two  feet  (2  fi )  on  the  head  for  the  long  one,  and  seventeen  inches . 
for  the  short.     The  long  quoins  will  bed  on  the  wall   not  less  thac 
twelve  inches  (12  in.)  and  the  short  ones    nine  inches  {9  in.).     Said 
quoins  will  have  one  and  one  half  inch  margin  drafts,  and  the  centei 
neatly  pointed  off  to  make  a  bold  rock  face. 

in7h  7)°T.T'  "?  °"T"  ""^  1''''°^'  ^^'^  ^^^^^  ^^^1^  to  be  one  and  one  half 

as  shown  on  sections. 

made  of  one  half  by 

'  ^"'^--  -•   round  iron 

ewed  down 

fourth  inch 

treads  will 

^ , ^. ^Vd<r7;ii"tVr  "'^^^  :"^"  menuocmo  pine,  with  neat  nosing  worked  on 

sections.     Th*e  steps   will  not  be  in  more  than  three  pieces  in  lengtli:'^^ ''.'    ^^.    ^^  good,  clear,  and  dry  pine,  free  from  defects,  with  the 

and  no  more  than  every  alternate  stone  will  be  in  more  than  two  pieces?^  nnmg  tiirough  the  plank  (aee  detailed  drawings).     There  will 

The  steps  to  the  porches  will  be  made  of  granite,  with  neatly  point  topi.     ,tl  n!!^*^^   newels  to  the  different   flights  of  stairs,  where  shown  on 

and  peine  hammered  fronts,  as  shown  on  plans  and  sections,  the  whol       P*-^"^,  ana  as  per  detailed  drawings. 

to  be  made  to  conform   with  the  detailed  and  scale  drawings,  and  a 

directed.     The  joints  will  be  raked  out  to  a  depth  of  one  halt*  an  inc)  wrought  iron  girders 

(^  in.)   and  pointed  with  cement,  lampblack,  and  boiled  linseed  oil,  alvn-...  , 

lEON  WORK,  GRAiiNG,  DOORS,  AHD  BALCONIES.  j;      u.A'l}Z  oil   ^'"?l''®  .'^■"'^  ^^^'^"""^  ""  *"  ^^^'i"  trimmers  to  supirort 

Thp  ,r^?..       '  ^'''•''.''*  **"   chimney   trimmers,  to   support  the   headers 
,^he  girders   running  across  the  main   entrance  h..lS^wm  l^rest^J^oj; 

half  inch 

lers.     The 

(Jx2J  in.) 

half  by  two 

^  as  directed, 
in  with  sheet  lead.     The  opening,  where  shown  on  the  plans,  will  ha^ 

stationary  iron  bars  the  same  as  those  in  the  cell  house  window  opei  mortar. 

ings.     There  will  be  two  pair  of  iron  grating  doors  between  the  mai'   rpr     m     r  i  •      i 

cell  house  and  the  vestibule  of  the  officers'  quarters,  made  in  seraici[.(jj^      ^^'^*]^^^^  ^^^^  prison  walls  and  walls  of  main  building  to  be 

culur  form,  with  wicket  in  the  right  hand  door  looking  from  the  cent^^.^  ^^^  ^^  ^^^  V^^t  quality  of  fresh   burnt  Cave  Yallev  lime  mixed 

out,  two  feet  (2  ft.)  wide  by  three  feet  (3  ft.)  high,  hung  by  good,  Btroi^,,^^    ;'^^^^^^  one  of  lime  to  three  of  sand  well 

wrought  iron  hinges,  as  shown  on  detailed  drawings;  also  provide  go (Jq^j^^^.,  '^   i^^^etner,  ana  mixed  with  one  of  cement  to  two  of  lime 
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to  go  into  the  works  after  it  is  mixed  m^ 
tinctly  understood  that  the  Architect  rese 
the  interest  of  good  workmanship,  and  *" 


particular,  to  change  the  proportions  at  his  discretion.  All  the  cement  ®^^^  ^^^  t^'^^^i!^*  "^^^  water  closets  in  the  cells  will  have  plain  brass 
to  first  be  mixed  with  the  sand  perfectly  dry,  and  to  be  of  equal  quan. '^.^^^°  cocks;  those  in  the  front  building  will  be  silver  pkted  corapres- 
tities  of  cement  and  sand,  the  proportions  to  be  aceurateij^  measured  ^^^"/^^^^^' ^-^  "^  ^PP^^^^d  by  the  Architect;  those  for  the  urinals  will' 
and  a  sufficient  quantity  of  water  added  and  thoroughly  incorporated  ^^  three  quarter  inch  (J  in.)  brass  cock,  a1i  to  be  put  in  as  shown  on 
together  and  mixed  with  the  mortar,  as  before  described,  the  whole  to  ^^^  P^?"^^!  ^^"^  .^'"^  directed  by  the  Architect.  The  waste  pipes  for  the 
be  well  tempered  by  manual   labor  so  as  to  effectually  combine  every  ^^^^  basins  will  be  0  lead  one  and  one  half  inch  in  diameter'  with  an 


be  well  tempered  by  manual  labor  so  as  to  effectually  combine  every  ^^^|^  basins  will  be  0  lead  one  and  one  half  inch  in  di 
particle  of  lime  mortar,  in  equal  proportions  with  the  cement  mortar, ^PP^*^^^^  trap.  All  wash  basins  will  have  a  two  and  one  half  pound 
The  walls  for  the  cells  and  the  floors  will  be  set  in  the  best  quality  ofC^z)  sheet  lead  pan  safe,  and  a  one  and  one  fourth  C  lead  overflow  pipe 
cement  mortar  compound  of  equal  proportions  of  Portland  cement  andP^'.^P^^'^-^  trapped  and  run  down  to  and  connect  with  the  sewer.  There 
sharp  sand.  The  cement  used  hi  the  walls  of  the  building  will  be  either  J  .  '*^one  and  one  half  inch  hose  bib  put  in  each  of  the  three  corri- 
Eosendale  or  Benieia  cement,  as  the  Architect  may  direct.  All  iron^^^®  1^  ^^^  center  of  the  cell  house,  to  be  used  in  case  of  fire  and  for 
clamps  will  be  set  in  the  stonework  with  brimstone  and  resin,  as  may ^^^5^?^^  ^P  ^he  floors,  all  to  be  set  and  made  as  directed  by  the 
be  directed.  Architect.  ^ 
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The  plumbing  in  the  cells  will  bo  run  as  shown  on  the  plans  and  sec?^^J-^^®/^^J^^  keep  from  breaking  the  joints.     Tl 
tions,  and  as  directed.     The  soil  pipes  for  the  ceils  will  be  cast  iron,  ou}^  *^^  building  where  directed  by  the  architect, 
fourth  of  an  inch   thick,  put  in  in  joints,  the  height  of  each  story,  and 
cast  on  a  taper,  starting  at  the  first  floor  with  a  pipe  five  inches  (5  in.)  timbeks. 

inside,  and  diminishing  one  half  of  an  inch  in  diameter  in  the  height  of    rpu      •    v 

each  story.  Said  pipes  to  be  neatly  connected  with  the  sewers  witbp  ^'^f  timber  for  the  frame  of  the  buildings  will  be  the  best  quality  of 
Portland  cement.  From  the  soil  pipe  in  the  third  story  of  the  cell  therf  ^P^  bound  pine,  free  from  knots  and  other  defects,  thorou^i-hly  dry 
will  be  a  two  inch  (2  in.)  cast  iron  escape  pipe  run  up  in  the  angle  oP  .  ^^.^  placing  them  in  the  building,  and  framed  as  directed.  The  floor 
the  colls  and  connect,  and  run  over  to  the  ventilator  with  a  two  iaclj?'^^  ^°n  ,r5/*x.^  ^^^^'^  ^^  ^^^  ^'^'^"^^  building  will  be  3  "x  14"  placed  on 
(2  in.)  No.  20  galvanized  iron  pii^e,  to  take  off  the  fumes  from  the  i^oir^.  ^'^^^^  ^^  from  the  centers  and  resting  on  the  wall  not  less  than  four 
below.  The  bowls  will  be  made  of  cast  iron  one  fourth  intjh  (i  iu.[^^^^^  ]|  19^/^^  ^^^  second  story  floor  joist  will  be  3"  x  14"  placed  on 
thick,  with  trap  and  pan  connected,  also  a  hinged  cover,  which  whei^,,^  ^^^,,  ^^  irom  centers."  The  third  story  or  ceiling  joist  will  be 
opened  will  operate  the  pan;  all  of  said  bowls  to  be  clamped  to  the  Botn  ^  i,,  placed  on  the  wall  12"  from  the  centers.  The  rafters  will  be 
pipe,  as  shown  in  plans  and  details,  and  as  directed.  The  inside  of  thr  ?^  ^  .  pl^ced  on  the  buildings  two  feet  (2  ft.)  to  centers.  All  header 
east  iron  bowl  will  be  enameled  with  white  earthern  w^are.  The  water^^,  triinnier  joists  will  be  made  out  of  two  pieces  three  inches  thick 
closets  in  the  front  building  will  be  the  same  as  those  in  the  cells,  witr  ^^^  ^P^*^^  and  framed  with  tusk  and  double  tenon,  which  will 

sugar  pine  seats  and  risers.  The  seats  will  be  one  and  one  fourth  incP^  tlirough  the  trimmer.  All  headers  will  be  framed  to  the  trimmer 
(U  in.)  thick,  with  one  inch  flaps  and  risers,  to  be  hung  with  bras^?^  ^^  ^^^^  ^°  ^  wrought  iron  stirrup.  The  trusses  ia  the  roof  over  Mie 
butts  two  inches  wide.  There  will  be  a  two  and  one  half  pound  shee^  *^P^^  ^^^  ^*\^«^  ^^^r  the  hospital  will  be  framed  as  shown  on  section 
lead  pan  safe  put  under  each  closet  with  a  one  and  one  half  inch  (IJ-  in.  ^^^^^^^J'^^^^^  ^^^  t-he  corners  chamfered.  The  main  rafter  will  be  8 
overflow  pipe  put  in  with  an  approved  trap  and  run  down  to  the  sewa  'if"  I*"  ^^^-s  all  others,  including  braces,  will  be  6  in.  x  10  in  framed  and 
and  connected  with  cement.  Said  pipes  to  be  C  lead.  The  urinals  wiP  jj^^^  ^^  shown  on  i^lans  and  details.  The  bolts  to  be  used  will  be  f  in 
be  of  cast  iron,  with  white  enameled  linings,  and  to  have  a  two  i"<^nie  t  "n"!  washers,  approved  by  the  architect.  The  posts  in  the  base- 
galvanized  wrought  iron  waste  pipe  run  down  to  and  connect  with  tlij.-  ^  ^m.  ^'^a^^  "^  ^*^  ^"*  "^^'^^^b^  capped,  as  shown  on  plans  and  sec- 
sewer.  The  wash  basins  will  be  white  earthen  ware,  with  Italian  ma{  ^\j  •  girders  in  the  laundry  and  prisoners  dining-room  will  be  12 
ble  slabs  counter  sunk,  and  to  be  one  and  one  half  inch  thick,  withL  *  ^  .  "^-  ^^^atly  dressed  and  chamfered  as  per  detailed  drawings  The 
neat  molded  edge.     The  backs  will  be  one  inch  thick,  and  eight  inchr  ^®  gu'ders  over  the  main  entrance  hall  in  the  first  story  will  be  framed  T 
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out  of  4  in.  X  14  in.  with  a  }  in.  by  4J  in.  wrought  iron  cambered  plate  made  as  shown  on  elevations,  sections,  and  detailed  drawings,  and  to 
put  in  between  each  piece,  with  three-fourths  inch  (|  in  )  by  four  in.  have  two-inch  lipped  sash  with  box  frames.  All  sills  are  to  be  two 
(4  in.)  heel  plate  at  each  end  of  the  beams,  and  to  have  three  three-  inches  (2  in.)  thick,  weathered  and  rebated  with  one  and  one  fourth 
fourths  inch  (f  in.)  bolts  to  each.  The  beams  will  be  bolted  together  inch  (1})  Mendocino  pine  pully  stiles,  and  one  inch  (1  in.)  back  linings, 
with  three-quarter  inch  (f  in.)  bolts,  placed  two  feet  from  centers  with  one  inch  (1  in.)  outside  and  inside  casings,  and  two  inch  (2  in.)  moulded 
large  cast  iron  washers  on  each  side.  The  purlines  will  be  formed  with  staff  bead  on  outside.  The  sash  will  be  two  inches  thick,  moulded, 
3  in.  X  14  in,  timber  in  the  halls.  The  joist  will  be  cogged  down  on  the  made  with  eight  lights  to  each  window,  and  glazed  with  21  oz.  crystal 
girders,  and  other  bearings  one  half  an  inch.  The  purlines  in  the  roof  sheet  mettle,  chances  No.  1,  all  to  be  bedded,  tinned,  and  glazed  in  the 
will  be  4  in.  x  10  in.,  tbe  bip  rafters  3  in.  x  10  in.,  the  valley  rafters  4  in.  best  manner;  and  provided  with  Blake's  two  inch  {2  in.)  patent  axle 
X  10  in.,  the  ridge  pole  will  be  4  in.  x  12  in.,  worked  with  a  bead  on  pulleys,  and  hung  with  the  best  patent  line  and  cast  iron  weights,  and 
tops,  as  shown  on  section.  The  uprights  in  cell-house,  supporting  the  fastened  on  the  meeting  rails  with  good,  strong  brass  sash  locks.  The 
purlines  will  be  4  x  6  in.,  placed  eight  feet  (8)  from  centers;  ceiling  joist  lifts  will  be  plain  brass  with  two  at  the  bottom  sash  and  one  plate  at 
over  cell-house  will  be  2  in.  x  8  in.,  placed  two  feet  from,  centers.  The  the  top  of  sash,  with  cue  rods  for  each  floor  of  main  building, 
collar  beams  will  be  2  in.  x  6  in.  on  every  pair  of  rafters.     The  trusses 

between  main  building  and  cell-house  will  be  formed  of  4  in.  x  6  in.  inside  blinds. 

with  4  in.  X  6  in.  king  post.     The  straining  beams  will  be  4  x  8  in.,  with 

two  one  inch  (1  in.)  wrought  iron  bolts  with  cast  iron  washers  under  The  windows  in  the  second  and  third  stories  of  the  front  building 
head  and  nuts.  The  flooring  joist  will  be  bridged  with  2  in.  x  4  in  ,  will  be  provided  with  inside  blinds  one  and  one  fourth  (IJ  in.)  thick, 
bridging  every  ten  feet  between  bearing,  in  each  of  the  floors  and  ceil-  made  in  four  fold  and  cut  on  meeting  rails  of  sash,  and  to  have  rolling 
ings,  and  furried  with  one  by  two  inch  (1  in.  x  2  in.)  furring,  placed  slats  with  pivot  and  hung  with  one  and  one  fourth  inch  f  1}  in.)  brass 
twelve  inches  from  the  centers,  all  to  have  two  twelve-penny  nails  to  flaps  with  brass  screws;  also  provide  a  plain  brass  shutter  bar  to  eac& 
each  bearing.  The  walls  in  the  front  building  will  be  plugged  with  section,  as  directed;  all  to  be  made  of  white  cedar,  and  all  to  be  hand 
good  hard  wood  plugs,  not  less  than  three  inches  long,  every  eighteen  smoothed  without  sand  paper;  care  will  be  taken  to  select  wood  of  uni- 
inches  as  j^ou  rise,  and  twelve  inches  from  centers  as  you  run,  and  fur-  form  color;  all  to  be  made  out  of  thoroughly  seasoned  and  kiln  dried 
ried  with  one  by  two  inch  (1  in.  x  2  in.)  Oregon  pine  furring;  also  furry  lumber. 

all  partitions  with  diagonal  furring,  laid  twelve  inches  from  centers,  inside  finish. 

with  two  twelve-penny  nails  to  each  bearing.     The  studding  through. 

out  the  building  will  be  two  by  six  inches  (2  in.  by  6  in.),  placed  twelve  The  inside  finish,  where  there  are  inside  blinds,  will  be  trimmed  with 
inches  (12  in.)  from  centers,  with  two  courses  of  herring  bone  bridging  white  cedar  wood  work,  thoroughly  seasoned  and  kiln  dried  on  the 
of  two  by  four  inch  (2  in,  x  4  in.)  Oregon  pine,  with  two  twelve-pennj?  ground.  Care  must  be  exercised  to  see  that  there  shall  be  no  defects 
nails  to  ea'jh  end.  Also  furry  partition  on  each  side  with  one  by  two  or  stained  wood,  and  where  it  can  be  seen  when  the  work  is  finished,  alt 
inch  (1  X  2  in.")  Oregon  furring,  placed  twelve  inches  from  centers  with  to  be  neatly  hand  plane  smoothed  before  it  is  set  up.  The  win  do  vvs  will 
two  twelve-penny  nails  to  each  bearing,  diagonally;  joist  in  guard  tur-  be  trimmed  with  panel  backs,  elbows,  and  soffits,  with  plain  jamb  lin- 
rets  will  be  2  in.  x  10  in.,  12  inches  from  centers.  ings.     The  casings  will  be  seven  inch  (7  in.)  wide  by  one  and  one  fourth 

inch  (IJ  in.)  thick,  with  neat  raised  mouldings  one  and  three  fourths 
scArroLDiNG.  inch  (IJ  in.)  thick  by  three  inches  (3  in.)  wide,  and  two  inch  back  band 

by  two  and  three  fourths  inches  (2f  in.)  wide,  all  to  be  set  on  an  appro- 

The  stone  contractor  will  be  required  to  build  scaff^olds  on  each  sid(  priate  plinth,  and  constructed  as  directed.     The  jambs  of  the  doors  will 

of  the  walls,  and  work  from  each  side,  and  leave  the  scaffolds  up  and  be  finished  in  the  manner  heretofore  described   with  paneled  faces  in 

keep  them  in  repair  as  long  as  they  may  be  deemed  necessary  by  the  the  main  halls  in  second  and  third  stories,  all  others  to  be  plain.     The 

architect  for  the  completion  of  the  works.  base  in  the  second  and  third  stories  will  be  fourteen  inches  (14  in.)  high, 

including  the  moulding,  which  will  be  three  and  one  half  inches  (3i  in.) 
FLOORING.  wide  by  one  and  one  half  inches  (IJ  in.)  thick;  the  base  will  be  open- 

faced,  as  per  detailed  drawings,  worked  out  of  one  and  one  half  inch 
The  floors  throughout  the  building  will  be  laid  with  one  and  one  stock  and  dadoed  down  into  the  floor  one  half  inch  deep.  The  inside 
fourth  inch  (H  in.)  Mendocino  pine  flooring,  not  more  than  three  inchef  finish  in  the  guard  rooms  will  be  the  same  as  that  in  the  front  part  of 
wide  including  the  tongue,  all  to  be  thoroughly  dry  and  clear  anc  the  building,  except  it  will  be  redwood;  that  in  the  laundry,  kitchens, 
s-tacked  up  on  the  ground  for  not  less  than  four  months  before  layin;^  dining-rooms,  and  small  apartments  in  the  first  story  will  be  finished 
and  drove  up  and  top  nailed  with  two  twelve-penny  nails  to  each  joist  ^''th  plain  casing  with  neat  back  band,  all  to  be  put  up  in  the  best  man- 
all  joints  to  be  well  broken  and  nraoothed  ofi",  and  all  nail  heads  to  b<  i^^r  and  as  directed, 
sunk;  and  all  nail  holes  to  be  filled  with  putty.  wainscoting. 

WINDOW  FRAMES  AND  SASH.  The  dining-TOoms,  laundry,  kitchens,  store-rooms,  entrance-hall,  and 

The  whole  of  the  window  frames  throughout  the  building  will  b<  4 — (^) 

Digitized  by 


Google 


26 

hall  in  the  third  stoiy,  the  hospital,  and  passage-ways  from  cell-house 
to  chapel,  and  also  from  cell  house  to  hospitai,  will  be  wainscoted  up 
thi'ee  feet  high;  also,  the  bathrooms  and  lavatories  will  be  wainscoted 
up  five  feet  six  inches  high,  and  neatly  capped  with  moulded  caps — 
with  neat  terminal  at  the  different  openings.  The  lumber  to  be  used 
will  be  redwood  and  Mendocino  pine,  neatl^^  smoothed  and  beaded  and 
put  up  with  not  less  than  three  bearings  for  nailings,  all  to  be  put  up 
in  alternate  strips  and  neatly  blind-nailed,  not  more  than  three  inches 
wide  over  the  tongue.  The  interior  of  the  chapel  and  hospital  vviU  be 
neatly  wainscoted  in  the  roof,  with  alternate  boarding  of  redwood  and 
Mendocino  pine,  put  on  diagonally,  and  finished  with  a  neat  chamfered 
paneling,  as  shown  on  sections.  The  sides  will  be  wainscoted  all 
around  four  feet  and  six  inches  (4  feet  6  inches)  high,  and  neatly 
capped,  as  shown  on  plans.  All  of  the  above  work  will  be  neatly 
hand- plane  smoothed,  and  put  up  with  blind-nailing  on  every  bearing. 
Terminals  at  all  the  openings  to  receive  the  capping.  The  inside  of 
the  linen  lift  will  be  wainscoted  up  and  down,  same  as  above;  the  out- 
side will  be  formed  same  as  the  room  finish  through  which  it  passes. 
Wainscot  up  the  back  string  of  each  staircase  three  feet  high  above 
risers,  directly  under  the  capping,  all  as  directed. 

SKYLIGHTS. 

The  skylights  will  be  made  as  shown  on  plans  and  detailed  drawings; 
all  the  timber  used  will  be  Oregon  pine,  with  two  by  four  inch  (2  in.  x 
4  in.)  studding  around  the  well- hole  for  the  skylights.  The  trimmers 
around  the  skylight  will  be  4  in.  x  8  in.,  framed  together  and  well  se- 
cured to  the  uprights  top  and  bottom,  as  directed.  The  joiner  work 
for  the  skylights  will  be  made  of  good  dry  redwood,  as  shown  on 
detailed  drawings,  with  louvers  one  and  one  half  inch  thick,  and  neatly 
capped.  The  sash  will  be  made  of  sugar  pine,  two  and  one  half  inch 
thick,  with  iron  bars  made  and  screwed  to  the  frame  work  every  nine 
inches  (9  in.),  and  glazed  with  one  half  inch  (})  corrugated  glass;  all 
to  be  put  in  in  full  sheets  and  to  run  down  to  the  lower  edge  of  the 
frame  work,  and  to  be  secured  to  the  frame  work  by  means  of  caps 
screwed  down  on  them,  as  will  be  seen  on  the  detailed  drawings.  The 
ridge  pole  will  be  three  inches  thick  by  seven  inches  wide  (3  in.  x  7 
in.),  and  all  to  be  made  perfectly  water  tight,  by  letting  the  tin  from 
the  roof  run  up  and  nail  down  to  the  wcod  work,  and  nailed  with  one 
and  one  fourth  inch  tin  nails,  driven  not  more  than  one  half  inch  apart. 

BOOFINO. 

The  entire  rafters  of  the  main  building  and  cell-house  will  be  cov- 
ered with  Oregon  pme  flooring  boards,  one  inch  thick  and  not  more 
than  eight  inches  wide,  tongued  and  grooved,  and  nailed  with  two 
twelve-penny  nails  to  each  rafter,  the  joints  to  be  broken  every  board, 
and  driven  up  close,  and  covered  with  1.  0.  charcoal  tin,  put  on  with 
standing  groove,  with  one  cleet  to  each  sheet,  and  well  secured  to  the 
roofing  boards.  There  will  be  a  lock  every  fifteen  feet  around  the 
building,  formed  by  turning  the  upper  sheet  one  half  of  its  width  under, 
a  d  the  one  below  one  half  its  width  over,  and  lock  together,  to  give 
r  om  for  contraction  and  expansion;  all  of  the  above  work  will  be 
painted  two  coats  on  the  under  side  with  Prince's  metallic  paint  and 
boiled  linseed  oil  paint.     All  joints  running  longitudinally  with  the 
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eaves  will  be  locked  and  resin  soldered,  as  directed.  Care  must  be 
taken  to  remove  the  resin  from  the  surface  of  the  tin  before  the  paint 
IS  applied;  ail  flashings  will  be  put  into  the  chimneys  out  of  tonr- 
nounds  sheet  lead,  put  into  the  joint  of  mortar  two  inches,  and  wedged 
in  with  gas  hooks  every  brick,  to  join  to  the  tin  work  and  make  water 
ticfht  There  will  be  a  boot  and  sleeve  made  around  the  galvanized 
iron  ventilator,  and  made  perfectly  water  tight.  The  lower  edge  will 
run  down  to  and  connect  with  the  gutter,  as  directed  by  the  Archi- 
tect* all  the  valleys  will  be  put  in  with  a  flat  seam,  and  resm  soldered, 
and 'made  out  of  double  X  charcoal  tin;  also  the  deck  portion  of  the 
roof  on  main  building. 

LEADERS. 

There  will  be  lead  outlets  put  out  through  the  stone  gutter  and  well 
secured  to  the  stone  work,  and  made  perfectly  water  tight— the  lead  t^ 
be  ten  pound  to  the  square  foot.  There  will  be  cast-iron  leaders  put 
up  where  shown  on  the  plans,  and  run  down  and  connected  with  the 
sewer,  which  will  be  branched  off  from  the  sewer  for  the  water-closets 
to  the  point  where  the  leaders  are,  all  to  be  connected  with  asphaltum 
and  gravel  concrete. 

DOORS. 

The  doors  throughout  the  building  will  be  made  of  Port  Orford  cedar 
(white  cedar),  thoroughly  kiln  dried  and  free  from  defects  or  stains,  all 
to  be  two  and  one  fourth  inches  (2i;  thick,  made  with  four  panels, 
three  feet  two  inches  by  eight  feet  (3  ft.  2  in.  x  8  ft.),  with  raised 
panels  and  mouldings,  all  to  be  put  together  with  mortice  and^  tenon, 
and  t^lued  at  the  shoulder  on  the  inside;  also  wedge,  and  giue  the 
wedge  only  to  the  tenon  (not  to  the  mortice).  The  sliding  doors  wil 
be  two  and  one  half  inches  (2i  in.)  thick,  made  with  six  panels,  raised 
six  feet  BIX  inches  by  nine  feet  six  inches  (6  ft,  6  in.  x  9  ft.  6  in.),  with 
raised  mouldings,  all  to  be  made  and  finished  properly,  and  to  have  hard 
wood  treatment  throughout  the  building.  Transoms  over  doors  where 
marked  on  plans  with  T,  glazed  with  21  oz.  Chances  crystal  sheet 
metal  glass  !No.  1. 

HARDWARE   FOR   DOORS. 

The  doors  throughout  the  building  will  be  hung  with  three  hinges  to 
each,  with  loose  joints  ^\e  by  five  inches  (5  in.  x  5  in.),  black  japanned, 
with  silver-plated  acorn  tips.  The  locks  will  be  three  tumbler  five- 
inch  (5  in.)  mortice  locks,  with  brass  faces,  brass  bolts,  brass  knobs, 
brass  strikes  and  keys,  and  trimmed  with  silver-plated  rose  and  escutch- 
eons, and  white  porcelain  knobs;  and  to  be  worth  not  less  than  twenty- 
five  dollars  per  doz.  (525),  to  be  approved  by  the  Architect,  ihere 
will  be  door  fenders  put  in  the  base,  of  Wendel's  patent  doorstop  and 
fastener,  the  wood  portion  to  be  made  of  Cal,  laurel,  with  gum  heads 
for  the  doors,  all  to  be  placed  where  directed  by  the  Architect,  ihe 
sliding  doors  will  be  run  on  the  best  quality  of  brass  track  cast  and 
planed  with  five-inch  patent  noiseless  sheaves.  The  locks  wiU  be  JNo. 
33  of  Russell's  and  Erwin's  manufacture,  with  silver-plated  faces,  es- 
cutcheons,  and  trimmings.  The  stop  at  the  top  will  be  silver  plated.  , 
The  front  aad  outside  doors  will  have  locks  worth  not  less  than  ten 
dollars  ($10)  each,  with  duplicate  night  and  day  keys,  and  silver-plated 
escutcheons  and  white  porcelain  knobs. 
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VENTILATORS.  one  half  of  white  Monterey  sand,  unless  that  on  the  premises  is  found 

.  to  be  its  equal. 

The  ventilators  from  the  cells  will  be  made  according  to  the  detailed      ^^^  ^^®  ^^"^^  ^^^^  ^^  ^^^  walls  and  ceilings,  will  be  slacked  and  racked 

drawings,  out  of  No.  12  galvani2;ed   iron,  from  the  cells  to  the  roof  off  iti  vats,  and  left  to  get  cold   before  it  will  be  mixed  with  the  other 

and  above  the  roof  will  be  made  out  of  No.  20  galvanized  iron-  each  ^"^^®^^^^^^*     ^^^  ^^^  above  to  be  accurately  measured  in   boxes  made 

top  will  have  a  band  of  wrought-iron  around  it,  ono  fourth  inch  by  one  ^^^  *^^^  purpose,  and  well  mixed  together  by  manual  labor,  so  as  to 


round^^-^"'  ^  ^  ^^'^'  and  be  connected  with  a  three-fouVth 


inch  (f  in.) 


round  iron  rod  and  anchor  back  on  the  roof  at  an  angle  of  45  deorees  P^^^^^^'  of  Paris,  together,  and  none  to  be  allowed  to  go  on  the  wal 
I  here  will  be  a  sleeve  run  down  over  a  boot  that  will  be  fastened  to  "o^^^®  mixed  ten  days.  All  of  the  above  work  to  be  done  straight  a 
the  tm  work,  to  prevent  leaks,  as  directed.  true  to  the  grounds,  which  will  be  put  on  not  less  than  one  inch  thic 


WROUGHT-IRON    ANCHORS. 


thoroughly   incorporate   every   particle   of  the    lime,   sand,    hair,   and 

walls, 
and 
ck. 
There  will  be  cornices  run  in  all  the  rooms  on  the  second  story,  except 
in  the  Guard  Armory,  and  guard  room,  and  also  in  the  third  story  of 
the  building  in  the  central  halls  and  officers  rooms,  all  as  shown  on  the 
There  will  be  one  and  one-fourth  inch  wrought-iron  rods  run  from  <^^^^^^®^  drawings.  There  will  be  a  neat  plaster  center  stuck,  where 
north  to  south,  at  the  second  story  floor  joist,  a  distance  of  one  hundred  shown  on  the  plans,  in  the  second  and  third  stories  of  the  building,  all 
and  twenty  teet,  with  a  turn  buckle.  Said  rods  will  have  a  ten  by  ten  ^^  shown  on  detailed  drawings.  All  work  must  be  left  entirely  smooth, 
inch  (10  in.  x  10  in.)  wrought-iron  head,  three-fourths  inch  (^  in  )  thick  ^^^  ^^®  building  cleaned  out,  after  the  plastering  is  completed,  and  all 
put  into  the  walls  as  directed,  and  turned  up  until  the  whjle  is  prop!  '  ' 
eily  tautened.  The  girders  will  have  three  one-inch  round-iron  bolts 
to  each  end  with  six  by  six  inch  (6  in.  x  6  in.)  wrought  iron  head 
iiait  inch  (j  in.)  thick,  and  a  large  2  U  in.  cast-iron  washer  on  tl 
01  tne  timber,  all  to  be  properly  screwed  up  as  directed. 


defects  retouched  and  made  good. 


bolts 

s,  one- 
on  the  side 


FURRING,   LATHING   AND   PLASTERING. 


Ihe  entire  apartments  in  the  front  portion  of  the  building  back  to  the 
cell  house  and  the  ceilings  of  the  cell  house,  including  around  the  well, 
holes^  of  the  sky-lights,  will  be  furried  with  one  by  two  inch  (1  in  x  2 


DEAFENING. 

The  entire  floors  in  the  second  and  third  stories,  will  be  deafened,  by 
nailing  a  strip  of  one  by  two  inch  (1  in.  x  2  in.)  Oregon  pine,  about 
three  inches  below  the  top  of  the  joint,  with  twelve-penny  nails  ten 
inches  (10  in.)  apart,  and  the  whole  filled  in  with  one  by  four  inches, 
(I  in,  X  4  in.)  redwood  cut  in  and  nailed  at  each  end.  None  to  be  laid 
more  than  half  an  inch  (J  in.)  apart;  and  the  whole  to  be  plastered  over 
with  a  coat  of  mortar,  three  fourths  of  an  inch  (J  in.)  thick,  and  left 


HWvI«  i  PJ"^  ^^'^.^''  '"''^^^  ^''''^^  ^^^  ^"^  ^^^f  ^y  ^^^  inches  wide, 

diiyen  in  M  the  levelmg  courses,  which  will  be  every  eighteen  inches 
as  they  will  rise,  excent  whan  thpr^  ia  ^xru^r^^n^,.^ir.r:  a^^....:u..a   •     .i_  _ 


ey  will  rise  except  when  there  is  wainscoating  described  in  the 
snpHfipH  '^"^u  K  \  .u''^/''^  walls  and.  ceilings,  except  where  otherwise 
specified  will  bo  lathed  with  one  inch  by  three  eighths  inch  (1  in.  x  3-8 
in.)  thick,  Oregon  pine  lath,  put  on  the  walls  and  ceilings  with  not  less 
than  nve  naihngs  to  each  lath,  all  to  be  laid  three  eighths  of  an  inch 
apart,  and  the  joints  broken  every  seventh  lath.  All  the  an^rles  will  bo 
made  solid,  by  putting  angle  furring  and  plaster,  the  whole  with  a  M'ood 
IZTJ^l  K?1,'*''T^'''!^  of  Santu  Cruz  lime,  goat  hair,  and  the  best  sharp 

bed.     None  but  the  coarsest  sand  will  be 


sand  to  be  found  in  the  river 

)e  sc 
three  fourths  of  an 


accepted.     All  to   be  scratched  diagonallyeacr  w^^rn^ot^mor^'rha^ 


.  ,.  P^h  (4  in.)  apart.     The  second  coat  will  be  put  on 

to  an  even  surface  with  a  darby,  and  floated  down  while  green.  All 
angles  to  be  ^;^'bbed  out  to  form  a  perfect  angle  without  cutting  with 
^i  n  T.t  I  T|ie  third  coat  will  be  put  on,  not  less  than  one  eiglith  of 
an  inch  thick,  to  be  laid  on  with  a  darby  and  well  distributed,  and  ihen 
thoroughly  worked  down  to  a  smooth  surface  as  directed, 

I  he  first  coat  will  be  composed  of  one  barrel  of  Santa  Cruz  lime,  four 
barrels  of  sand,  and  ten  pounds  of  goat  hair.  The  second  coat  will  be 
composed  of  one  barrel  of  lime,  and  four  of  sand.  The  third  coat  will 
be  composed  of  one  barrel  of  lime,  one  of  plaster  of  Paris,  and  one  and 


be  exercised  to  thoroughly  mix  and  combine  every  particle  of  lime, 
straw,  and  sand  together,  and  to  fill  in  all  diflGicult  places,  those  usually 
overlooked  in  contracts  of  this  character. 

ENTRANCE    PORCHES. 

The  front  and  side  entrance,  porch  and  steps  to  the  same,  will  be 
built  with  granite  up  to  the  floor  of  said  porches,  which  will  also  be 
arched  over  with  groin,  worked  out  of  four  pieces  to  each  section,  as 
shown  on  detailed  drawings,  all  to  be  neatly  point  hammer  dressed, 
with  a  neat  margin  draft,  one  and  one  half  inch  (IJ  in.)  wide,  joints  to 
be  one  fourth  of  an  inch  wide.  That  portion  of  the  porches  which  is 
found  above  the  second  floor,  will  be  constructed  with  redwood,  as 
shown  on  elevations,  detailed  drawing  and  sections,  and  as  directed. 
The  entire  roof  will  be  formed  of  tin,  and  the  roof  will  come  under  our 
general  roofing  specifications  with  standing  ground.  Two  outlets  and 
leaders  will  be  carried  down  to  and  connect  with  the  sewer  as  above. 

WALL  PLATES   AND   JOIST  IN   GUARD  TURRETS. 

The  wall  plates  on  all  the  walls  throughout  the  building,  will  be 
Oregon  pine,  sound  and  well  seasoned,  four  by  twelve  inches  (4  in.  x 
12  in.),  well  bolted  down  to  the  stone  walls,  every  six  feet  with  a  three- 
quarter  inch  (f  in.)  bolt,  not  less  than  one  foot  and  six  inches,  (1  ft.  ' 
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in.)  long,  and  to  have  a  three  ineh  (3  in.)  oast  iron   washer  sere w.door- saddles  two  coats  with  raw  Imse^^^^^^^^ 

down  with  a  one  and  three-quarter  nut.     The  bottom  end  of  said  bol  care  must  be  exercised  to  keep  the  od  ^"^^.P^^^^^^f  ^^.^^^^  ^^^  ^^^''  ^''^ 

will  have  a  wrought  iron  plate  three  eighths  of  an  inch  (3-8  in.)  thiclwalis  and  the  trimmings,  and  leave  the  entne  woiK  clean. 

all  to  be  properly  bedded  and  set  in  cement  mortar. 


DOOR-SADDLES. 


SHELVING. 


The  closet  and  store  rooms  throughout  the  building  will  be  made  out  {white  metal  screws,  as  directed 


The  door-saddles  will  be  made  out  of  white  ash  and  put  down  with 


Oresjon  spruce,  neatly  hand  plane  smoothed  on  both  sides,  with  rebate 
cleats  with  not  less  than  six  shelves  in  height  in  the  store-room.s  and  paj 
tries;  also  all  other  closets  will  have  from  one  to  four  shelves  put  up  as  mat 


ENGINEER'S   REPORT    AND   EXPLANATION. 


be  directed.    There  will  be  not  less  than  twelve  drawers  made  and  put  i     The  diagram  is  a  correct  survey  ^^'^^.^ ^^^/^^^  geJS  by 

each  of  the  storerooms  and  pantries  of  sizes  as  directed,  all  to  be  maciof  cubic  yards  of  ^^^^;^t''^?ri  .^  r.  pp^^^^^^ 

out  of  Oregon  spruce,  with  white  Port  Orford  cedar  fronts;  no  drawe.the  following  report      The  stations  on  the  ^^"^^^  J^^^^  10  atTont 

will  be  less  tha^n  fou^  inches  high  nor  more  than  ten,  and  Will  be  f^and  extend  tVom  ten  feel^eastof^^st^^^^^^^^  statmn^      &  five  hundr^^^^ 

twelve  to  twe 

long.     The  shel 

twelve  to  twen 

supports  as  di 

flush  framing  iVom  basement  to   the  thi 

be  id  and  flush  doors  to  each  story,  to  be 

plans.     The  doors  will  be  hung  with  4  i 

with  silver  plated  acorn  tips  and  mortice 

will  have  one  brass  drop  handle  with  a  good  lock,  with  duplicate  key  feet  from  bl^iliuxi  x.  f-"-  -^"  ---  ;r^"l'';~.'-i^  w.tr-r  iTinrk      The  e^cava- 

to  each,  to  be  approved  ly  the  Architect'    Some  of  the  drapers  will  l  ^^^.^^  ^^^  l^^e  T^}oT  ^^^ 


are  shown  in  red  figures  where  the  minus  sign  (--^)  precedes  the  num^- 


SINKS    AND   WASH-TRATS 


divided  in  six  divisioos. 

♦ii'p  shown  in  reel   ujiurua  vvuciu   ^^'^  i.,».. ^*^,  k..^.^  ^^     >*  ^'.        «    ■  .        i 

bers      They  indicate  the  depths  of  filling  or  the  depths  of  the  natural 
surface  beiow  grade.      The   number  of  cubic  yards  of  excavations  is 

Will  be  made  out  of  sugar  pino,  dadoed  together  and  drove  up  witi  indicated  by  blue  figures.     The  ^mo'int  of  '^^^^^'f  ^^^^^^^^^^^    "j™ 

.yhite  lead  paint;   all  of  the  lumber  used  mSst  be  perfectly  clear  ani  9,796  cubic  yards.     O&cors'  quarters,  5,62o.     Total  excavations,  10,*^1. 

thoroughly  dry,  and  to  be  not  less  than  two  inches  (2  in.)  thick,  madf 

with  covers.     The  covers  for  the  wash -trays  will  be  one  and  one  hall 

inch  thick,  and  will  be  hung  with  brass  butts  and  screws;  the  sinks  wil 

be  made  not  less  than  six  feet  nor  more  than  eight  feet  long;  not  leal 

than  two  feet  wide,  nor  more  than  two  feet  eight  inches  wide,  nor  niort 

than  eight  inches  high.     The  wash-trays  will  be  made  as  per  details  c| 

the  sizes  as  shown  on  plans. 

PAINTING,    SANDING,    GRADING,    AND  VARNISHING. 

The  entire  wood-work  on  the  outside  of  the  building  will  have  nol 
less  than  four  coats  of  pure  Atlantic  white  lead  and  raw  linseed  oil 
paintSj  and  not  less  than  two  coats  of  sand,  all  to  be  thoroughly  dial 
tributed  over  the  surface  and  to  be  left  in  imitation  of  the  granite.  Th^ 
wood-work  of  the  inside  of  the  building  will  have  three  coats  of  Tit 
den's  furniture  varnish  No.  1,  laid  on  top  of  a  thin  coat  of  shellac,  and 
to  be  thoroughly  rubbed  down  with  very  fine  sand  paper  after  each  of 
the  three  first  coats;  and  finished  with  a  flowing  coat.  The  floors  iri 
the  corridors  will  have  three  coats  of  raw  linseed  oil  paint,  thoroughly 
rubbed  in  the  last,  to  be  mixed  with  wax,  and  to  be  left  entirely  smooth. 
The  tin  work  on  the  roofs  will  have  three  coats  of  English  red  lead  an(j 
boiled  oil  paints,  care  being  taken  to  remove  all  the  resin  before  th^ 
paint  is  applied.  The  sash-runs  will  have  two  coats  of  raw  linseed  oil 
well  rubbed  down,  the  last  coat  to  be  mixed  with  beeswax.     Stain  al! 
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State  Capitol  Commissioners, 


THE    YEARS   1874   AND   1875. 


1-H 
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G.  H.  aPMNGEB. STATE  PKINTBB. 


REPORT. 


Office  of  the  Board  of  State  Capitol  Commissionees, 
Sacramento,  November  Ist,  1875. 
ps  Excellency, 

\  EoMUAIiDO    PaCHECO, 

i  Governor  of  California: 


■} 


i  The  following  report  of  the  State  Capitol  Commissioners,  for  the  two 
rears  ending  November  first,  eighteen  hundred  and  seven tj^^-five,  is 
iespectfully  submitted. 

Since  the  date  of  our  last  report,  there  has  been  expended  on  the  Cap- 
itol  building  and  grounds,  as  follows: 


to  November  1st,  1874, 
to  November  Ist,  1875 

Total 


$69,022  51 
9,364  42 


$78,386  93 


The  greater  portion  of  this  expenditure  was  made  upon  contracts 
plready  explained,  and  in  placing  the  stone  balustrade  and  the  statuary; 

End  it  makes  the  total  cost  of  the  structure,  to  November  first,  eighteen 
undred  and  seventy-five,  two  million  four  hundred  and  forty-nine  thou- 
sand  four  hundred  and  twenty-nine  dollars  and  thirty-one  cents.  The 
■system  of  pipes  provided  for  irrigating  purposes,  has  proved  to  be  all 
•that  is  required.  The  trees  and  shrubs  attained  a  vigorous  growth,  and 
^he  lawn  and  parterre  flourished  finely  throughout  the  Summer,  attract- 
ing many  visitors  by  their  exceptional  beauty.  The  basins  that  were 
jprepared  for  fountains  have  been  filled  with  earth  and  converted  into 
fflower- beds,  for  the  reason  that  no  funds  were  available  to  erect  suitable 
■fountains.  The  earth  can  be  removed  at  any  time,  if  deemed  advisable, 
land  the  original  purpose  adhered  to. 

'  No  appropriation  having  been  made  at  the  last  session  of  the  Legis- 
lature for  the  purpose,  the  Commissioners  have  not  caused  the  buildmg 
to  bo  painted,  and  desire  to  call  your  attention  to  the  fact  that  such 
painting  is  greatly  needed,  for  purposes  of  actual  preservation  as  well  as 
'for  proper  ornamentation.  It  will  be  observed  that  the  graveled  walks 
in  the  grounds,  answering  their  purpose  admirably  in  dry  weather,  yet 
require  to  be  suitably  pr^epared  for  Winter  use.     Also,  that  the  tempo- 
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rary  steps  in  the  grounds  should  be  replaced  by  something  more  durat 
and  more  in  consonance  with  the  building  and  its  beautiful  surroui    -o         u    ^  a 

ings.     The  following  estimate  for  such  purposes  has  already  been  ma(    ^^^^S^^  forward.. 

imber 


z^rdware. 


Twelve  flights  iron  steps,  posts,  and  vases 

Twenty-four  hundred   feet — three  sides — cast  and   wrought 

iron  railing,  lamp  posts,  etc 

Two  principal  carriage  entrances,  arched 

Three  smaller  foot  passages 


Total. 


nae  and  cement 

^2^>Ws  and  glazing.., 

pnwork 

p'^jVbl^work 

^^»%odwork 

15,0jiixibers'  materials, 
ire  hose 


$84,0^15  pipe, 

evator 

hicewashing. 


When  the  present  Board  assumed  control  of  the  Capitol  it  was  so  fiayage 

advanced  toward  completion  that  the  construction  of  a  suitable  flight  ©cellaneous 
steps  to  approach  the  main  entrance  would  have  involved  a  change  i 

the  plan  of  work  already  done,  and  an  expenditure  larger  than  w^    Total 

thought  advisable;  and  it  was  therefore  decided  to  delay  such  construi 
tion  until  a  more  favorable  opportunity  offered.     It  is  apparent  that  tb" 


«3,795  88 

1,685  04 

663  39 

62  94 

369 

99 

147 

23 

14  04 

243 

39 

217 

04 

179 

57 

10 

62 

174  67 

189  00 

86 

13 

161 

07 

3,000  00 


building  never  will  present  a  completed  appearance  until  such  steps  aifrhe  armory  is  a  secure  and  commodious  one,  the  work   done  being 

erected.  ^.^    ^^^  durable.      An  elevator,  to    facilitate    the  storing  of  heavy 

THE  CAPITOL  PARK.  iterial,  was  erected,  and  carbolized  hose  was  placed  in  position  to  guai*d 

rru  J  u  1    •      .  I      ^     .     ,   ^     .  ainst  danger  from  fire. 

The  grounds  embraced  in  the  Capitol  Park  have  been  properly  ii 

closed  within  a  common  fence,  but  no  improvement  of  them,  beyond  i  the  state  printing  office. 

partial  grading  and  fertilization,  which  was  done  without  cost  to  th 

State,  has  been  attempted,  owing  to  the  luck  of  any  appropriation  foBy  the  provisions  of  the  Act  above  referred  to,  the  Commissioners 

such  purpose.  ^^^  required  nlso  to  erect  and  construct  within  the  building  named,  a 

Itae  marked  success  which  has  attended  the  cultivation  and  ornq^able  establishment  for  a  State  Printing  Office,  using  therefor  the 

mentation  ot  the  Capitol  grounds  proper,  shows  that  with  due  attentiojn  of  twelve  thousand  dollars,  which  had  been  appropriated. 

ana  outlay  the  park  can  be  made  one  of  great  beauty  and  value.  Qn  the  fifth  day  of  January  last,  the  Board  proceeded^  to  plan  the 

u'k,  which  was  commenced  on  the  twenty-third  day  of  February,  and 

THE  STATE  ARMORY.  ^^^  Virtually  Completed.      The  following  expenditures  have   been 

By  an  Act  ajDproved  March  thirtieth,  eighteen  hundred  and  seventj   ^* 
four,  the  Commissioners  were  charged   with  the  duty  of  converting  ? 


portion  of  the  building  known  as  the  Governor's  Mansion,  into  a  Stat^rponter 
Armory;  and  the  sum  of  eight  thousand  dollars  was  appropriated  thereiickmasi 


On  the  sixth  of  April  ensuing,  the  Board  began  the  work,  which  w abater ^^^^^^^ 

completed  on  the  twenty-ninth  of  June  following.     By  careful  manageiehinist 

ment  the  appropriation   was  made  to  complete  the  wurk,  and    was  exu,^bers  and' material's! 


Carpenters  ... 
Brickmasons. 

Plasterers 

Painters.. 

Plumbers 

Laborers 


Carried  forward. 


tborers 

imber 

am  engine  and  fixtures.. 


$2,445  inler. 

212  5(oodwork 

190  S^nwork 

213  8^^®  a"d  cement. 

228  U^^ 

505  2^  loof, 


$3,795  8S    Carried  forward  , 


$1,970  00 

222  50 

730  50 

158  34 

217  00 

264  92 

240  37 

904  36 

1,003  97 

958  00 

689  48 

21  00 

70  94 

336  00 

60  00 


$7,847  38 
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Brought  forward 

Fire  brick 

Sand»,. 

Hardware 

Pump 

Paints,  eto,..,..i , 

Black  ami  thing , 

Whitewashing 

Drayage 

Miscellaneous 

Grading  streets 

Fencing,  and  partition  walls 

Total 


«7,84T 

44 

20i 

325: 

135; 

758i 

361 

15i 

101 

50; 
378i 
437i 


«10,059l 


In  preparing  this  portion  of  the  building  for  a  printing  oflSce,  care 
been  taken  to  isolate  it  completely  from  the  armory,  as  far  as  possib 

In  the  placing  of  steam  machinery,  the  greatest  care  has  been  tal 
to  attain  safety  from  fire;  and  the  machinery  itself,  including  the  boi 
was  properly  and  fully  tested  before  being  accepted. 

In  view  of  the  facts  that  the  building  never  was  properly  paint 
that  it  was  decaying  in  consequence,  and  that  the  appropriation  m 
ranted  the  expenditure,  the  Board  caused  the  entire  building  to 
thoroughly  painted. 

If  the  materials  for  furnishing  the  o^ee  were  now  in  the  build j 
the  Commissioners  could  determine  accurately  what  farther  out! 
would  be  necessary  to  complete  the  work;  but  until  they  arrive,  it  <j 
not  properly  bo  decided  where  the  work  of  construction  ends,  and  ti 
of  furnishing  begins. 

Assured* that  the  one  thousand  nine  hundred  and  forty  dollars  i 
fifty-five  cents  remaining  of  the  twelve  thousand  dollars  appropriaj 
will  be  ample  to  finish  the  construction,  the  Board  take  pleasure 
turning  it  over  to  their  successors  in  responsibilitj^. 

DEURY  MELONE,  Secretary  of  State, 
F.  BAEHU,  Treasurer  of  State, 

Commissioner! 
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Q»  H.  SPRiyGBB .STATU  PRINTER, 


I  

p  His  Excellency, 

EomuaiTdo  Pacheco, 

Governor  of  California: 

'Sir:   The  Commissioners  of  the  State  Normal  School  Bailding  have 
le  honor  to  present  the  following  statement: 

The  fund  appropriated  by  the  Legislature  of  this  State  for  the  com- 
jetion  of  the  State  Normal  School  building,  and  for  the  improving  of 
le  grounds,  was  twenty-five  thousand  dollars,  with  the  addition  of 
ght  hundred  and  forty-eight  dollars  and  twenty-nine  cents  delinquent 
IX,  and  one  hundred  and  ninety-seven  dollars  and  six  cents  received  by- 
pie  sale  of  refuse  lumber  and  unused  material,  making  the  total  amount 
Kpended  upon  the  building  and  grounds  twenty-six  thousand  and  forty- 
pe  dollars  and  thirty-five  cents.     This  we  expended  as  follows: 
In  addition  to  the  work  already  done  in   the    basement   story,  we 
pished  all  the  plastering,  with  the  exception  of  two  rooms  that  are 
jot  used.     All  the  woodwork,  pillars,  etc.,  of  the  large  recreation  room 
jave  been  painted  two  coats;  the  ceiling  of  the  same,  three  coats.     Two 
Jass-rooms  and  the  main  hall  we  painted  three  coats,  grained  oak,  and 
jarnished.     Janitorial  and  wash -rooms  have   been  painted  two  coats 
jhroughout. 

In  the  first  story  we  expended  eie^ht  hundred  dollars  towards  the 
Erection  of  a  reference  library  in  the  northwest  room  of  the  main  build- 
bg.  All  the  windows  and  blinds  have  been  rehung.  All  the  class  and 
joilet-rooms,  in  addition  to  the  two  coats  already  given,  have  received 
^ne  coat  of  paint,  grained  oak,  and  varnished  two  coats.  The  blinds 
kave  all  received  two  coats  of  varnish.  All  the  halls,  reception-room, 
reference  library,  ofiice,  and  corridors  as  far  as  the  first  landing,  have 
t)een  painted  two  additional  coats  of  paint  and  grained  laurel,  black  wal- 
(iut,  and  oak,  and  varnished  two  coats. 

In  the  second  story  the  finish  has  been  put  on  in  the  main  halls,  cor- 
Hdors,  and  classrooms,  water-closets,  and  wash-rooms;  all  the  doors, 
iwindows,  and  blinds  hung,  with  fastenings  complete.  In  the  exhibition 
^all,  the  arch  over  the  stage  and  the  gallery  seats  have  been  built,  and 
kU  the  unfinished  carpenter  work  completed.  All  the  plastering  left 
iinfinished  has  been  completed,  and  the  center-pieces  and  brackets  put 
jup  complete.  The  ceiling  and  walls  of  the  exhibition  hall  have  been 
;tinted  in  water  colors.     All  the  class,  toilet,  and  wash-rooms,  halls,  cor- 
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ridors,  and  closets,  have  been  painted  two  coats.  The  exhibition  k 
has  received  three  coats  of  paint  and  finished  in  party  colors.  All  t 
blinds  have  been  oiled  one  coat.  The  plumbing  has  been  completed 
the  water-closets  and  wash-rooms.  = 

In  the  third  story,  the  finish  has  been  put  on  in  the  main  hall  ^appropriation  by  Act  of  March  25,  1874.. 
corridors  and  library  room.     All  the  doors,  windows,  and  blinds  hui  ^*^^^   jN^^r^ial   School   Building   delin- 

with  fastenings  complete.     The   plastering   left  incomplete   has    bcj     ^^^  ^^^ - 

finished  in  the  main  halls  and  corridors  and  library  room,  and  brack^^^^^; 
and  center-pieces  put  up.     The  class  rooms  have  received  one  coat  ■. 

plaster.     The  library  room  has  been  painted  one  coat.     All  the  baj^^jj^p 

ard  corridors  painted  two  coats.     All  the  blinds  have  ^een  oiled,  ^  ^^^.^^^'j.^ ^ 

the  Heats  in  the  exhibition  hall  oiled  and  varnished,  three  coats.     "^^^  painting  materials 

rails,  balusters,  and  newel  posts  have  been  put  up  on  all  the  Btairs  <^ok  ^g^g^^p^^^g  tnaterials • 

plete  except  two  flights  in  the  main  corridors  already  finished.     All  tlp^^jji[)ing  and  tinning 

rails,  balusters,  etc.,  have  been   oiled  and  varnished  two  coats.     T|  ^^g^^^^j^  jj^gj^^tels 

risers  and  stringers  of  the  stairs  have  been  painted  three  coats,  grainy  jggg^i  services... 

oak,  and  varnished.     The  steps  have  been  stained.     The  walls  of  tj  ^^^^jj^g  ^^q^j  stationery 

bell  deck  in  the  tower  have  been  sheathed,  and  windows  covered  wi,  |jjg^jj.j^jjQ^^^^^ 

wire-cloth.  painting 

The  work  that  has  been  done  on  the  outside  of  the  building  is  j  ^^pp^Q^^'j-ing 

follows:  plastering 

The  brick  work  of  the  basement  story  has  been  cemented  and  oile;  i^u^r  

The  entire  basement,  including  stair-rails  and  sides,  hav6  been  paintt  qIq^^ 

three  additional  coats,  with  two  coats  of  sand.     North  side  of  inai  ^^^^^  q^q^  gas  pipe 

building  has  received  one  additional  coat  of  paint  and  saffd.    touth  si(|  (jigcount  on  warrants .-•• 

of  main  building  two  additional  coats  of  paint  and  sand*     Boath  wing  ^^j.^^^  ^j^^  gravel.. 

have  I'eceived  two  additional  coats  of  paint  and  sand.     All  the  porcl  ^^.j^^^^ng  expenses • • 

floors  and  outside  steps  have  been  painted  two  additional  coats.     All  th 

roofs  of  the  building  have  been  painted  one  additional  coat.     The  iro   Total  receipts  and  expenditures 

crestings  of  both  wings  and  tower  have  been  painted  three  coats.     Th 

wire-cloth  over  the  windows  in  the  tower  have  been  painted  two  coat^ 

All  the  sash  have  been  painted  two  additional  coats. 

Wo  have  Improved  the  grounds  as  follows:  The  present  suppli 
water-pipe  not  furnishing  sufficient  water  for  the  building  in  case  d 
fire,  we  laid  five  hundred  and  twenty- four  feet  of  four- inch  cast-iro| 
pipe,  connecting  with  the  water  company's  new  main,  and  also  ereetel 
a  hydrant  on  each  supply-pipe  at  a  suitable  distance  from  the  building 
We  also  laid  six  hundred  and  thirty-two  feet  of  three-inch  cast-iron  ga| 
pipe. 

We  have  built  four  walks  leading  from  different  points  of  the  squarj 
to  the  building.  We  have  also  done  some  filling  in  and  grading  abou| 
the  building. 

We  hei'ewith  submit  a  statement  of  the  receipts  and  expenditures.     [ 


$26,045  35 


$2,273  08 
1,171  36 
2.664  00 
1,013  22 
693  91 
228  25 
125  00 
110  04 
375  00 
5.684  62 
5,533  65 
2,292  50 
603  00 
196  77 
1,153  32 
1,374  88 
527  75 
25  00 


$26,045  35 


J.  A.  QUIMBY, 
T.  H.  SIKEX, 
CHAELES  WELTI, 
Commissioners  State  Normal  School  Building. 
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GENERAL    REPORT    TO    THE   GOVERNOR. 


Office  of  State  Board  of  Health, 

Sacramento  (CaL),  July  1st,  1875, 


.} 


HENRY  GIBBONS,  Sr.,  M.  D.,  President San  FrancisccP^^  Excellency, 

*  t^n..^^  ,.^^-^^,^^  "  EOMUALDO   PaCHECO, 

»  JAMES  MUEPHY,  M.  D san  Francis^  Governor  of  California: 

F.  W.  TODD,  M.  D Stockton 

A  B   STOUT  M  D  q     w       •    bVERNOR:     In  compliance  with  the  requirements  of  the  law  estab- 

'      * ^^"  •»^ra"c^sc(j'^  .  a  State  Board  of  Health,  I  have  the  honor  to  submit  the  accom- 

LUKE  KOBINSON,  M.  D Oolusa^ing  report*     While  performing  this  official  act,  permit  me  to  tender 

J.  F.  MONTGOMERY,  M.  D Sacrament^ongratulations  on  the  steady  advance  of  the  State  in  public  health, 

THOMAS  M   THPAT^  Tvr  n    a       ,      q.  .   t?      ^    ^  tt    \\i «  bh  is  public  wealth.     This  is  attested  by  the  constantly  diminishing 

THOMAS  M,  LOGAN,  M.D.,  Secretary  State  Board  of  Health Sacramenta^^^^^f.^^^^^  ^3  ^^^^  j^  the  chapter  of  mortality  Statistics,  and  which 

already  given  to   California  the  title   of  the  "  Sanitarium  of  the 

Hd." 

rithout  pretending  that  anything  more  than  a  good  commencement 

^been  made  in  our  organized  efforts  to  search  out  the  most  important 

STANDING     COMMITTEES.  pes  of  disease  and  death,  in  order  that  they  may  be  avoided,  there  is 

!  reason  to  believe  that  the  direction  of  the  public  mind  to  sanitary 

On  the  SaluhHty  of  JPublic  iTistitutions,  Schools,  Hospitals,  I^nsons,  ITactori^^^  tJie  mere  fact  of  the  creation  of  a  State  Board  of 

Br.  A.  B.  Stoitt,  Dr.  J.  F.  MoNTGOMBBY,  Dr.  F.  Walton  Todd.  ilth,  and  the  dissemination,  by  these  biennial  reports,  of  hygienic 

ru,  cv^^'«^...«  »  7  ^-     ^    T-.^       ^  ^,    ,  .    ,^  iwledee.  has  already  prevented,  and  will  continue  to  prevent,  in  some 

On  Stattsttcs  Relating  to  Ufe  and  SealtK  Modes  of  Employment  and  Q^it^W^-ee   the  unnecessary  waste  of  life 

the  CornparaUveHe^thiness  of  Different  LooalUies.^J>r.  F.  Waltok  Toi>p,t  i^'only  now  that  we  are  beginning  to  realize  how  vast  a  proportion 

JAMBS  MURPHY,  Dr.  H.  GiBBoKs,  and  Dr.  Litkb  Robinsok.  j^^^^h  our  illnesses  and  deaths  are  due  to  purely  and  easily  preventable 

On  Intoxicating  jAquors,  Inebriate  Asylums,  I^aihological  Influence  of  Alcohol,  h^^i  and  the  knowledge  has  hardly  yet  fairly  started  us  into  action. 

Dr.  H.  Gibbons,  Dr.  James  MuBPHY,  and  Dr.  J.  F.  Montgomery.  ^  this  remark  applies  not  to  California  alone,  but  to  every  part  of 

be?'alt!lfi!Tlr"ThT'^'^T!t'''«'^'''^  What  originated 

ber,  as  well  as  ex  officu>  th«  E^ecative  of  the  Board.  .  j  ^^^  j^^^  operation  this  colossal  achievement  of  sanitary  engineering, 

sthe  awakened  consciousness  that  thousands,  nay,  more  than  a  hun- 

*  Dr.  Murphy  was  commissioned  by  Governor  Pacheco,  on  the  fifteenth  of  March,  f  thousand  of  deaths   could  be  annually  f^'^f  f J«  ^y^^^^^/^^.?,'' 

en  hundred  and  seventy-five,  to  supply  the  place  of  Dr.  Lane,  absent  in  Europe,   'fc.f /Ath^hSofs  ^  SaL^  nHght^TeVtrgSh^rr'n^^^^^^^^^ 

ft  by  the  prompt  and  energetic  administration  of  well  known  sanitary 

\^' 

kpart  from  the  sickness  and   mortality  arising  from  the   material 

fBes,  just  mentioned,  there  is  a  vast  amount  of  preventable  disease 

Kbutable  to  social  causes,  which  legislative  measures,  or  sanitary 

(cautions,  do  not  reach.     So  far  as  these  causes  are  c^icerned,  the 


teen 
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progress  and  improvement  in   California,  as  already  etiiess  as  it  is  appalling.     What  is  wanted  under  these  circumstances 


hopes  of 

must  rest,  tor  the  present,  on  education,  wide-spread  and  general,    ^^er— coercive  power,  delegated  under  legislative  restrictions,  ana 
fundamental  principles  of   domestic  as    well  as    public   hygiene  Lged  solely  for  the  improvement  of  the  public  health, 
become  matters  of  intelligent  conviction  amongst  all  classes,  and 

cially  amongst  the  wealthier  classes,  that  they  maj'  help  those  of  sanatory  laws  must  be  enforced. 

poorer,  who  are  unable  to  help  themselves.     If,  for  instance,  unwj 

some  overcrowding  were  prevented  by  au  adequate  supply  of  comll  this  country  sanatory  laws,  to  a  certain  extent,  are  permissive.  In 
ble  dwellings  for  the  poor,  and  if  all  those  dwellings  were  well  dn^  of  our  cities  and  towns  we  find  but  little  effort  made  to  remedy 
and  ventilated,  and  furnished  with  an  ample  supply  of  good  water  state  of  neglect,  still  existing  in  ilUventilated  buildings,  and 
only  might  many  preventable  diseases  become  controlled,  but  a  nuLined  and  ill-drained  localities.  The  local  authorities,  to  whom  are 
of  other  evils,  now  acting  and  reacting  on  each  other,  would  be  eUed  the  (execution  of  measures  recommended  by  our  Boards  of 
nated  or  greatly  mitigated.  Each  valuable  influence,  put  into  oper4|th  are  not  always  imbued  with  the  true  spirit  of  humanity. 
IS  a  potent  ally  of  every  other,  and  this  is  the  most  encouraging  fe^ey 'considerations  are  with  thiem  often  of  greater  importance  than 
of  what  we  are  now  considering;  amendment  and  reform,  in  one  p^  question  of  life  and  death,  and  they  too  often  overlook  the  hard 
brings  amendment  and  progress  in  all  others.  We  cannot  improve  that  while  they  remain  inactive,  disease  and  death  do  not. 
surroundings  of  the  depraved  without,  ;3ro  tanto,  raising  the  moralLke  San  Francisco  for  example.  With  the  full  knowledge,  derived 
ings,  and  lessening  that  craving  for  stupefying  strong  drink,  created^  the  experience  of  all  the  large  cities  in  the  world,  ot  that  most 
stimulated  by  breathing  foetid  air.  We  cannot,  without  the  univl^erous  if  most  natural  of  all  tendencies  in  a  productive  and 
establishment  of  wholesome  and  decent  homes  for  the  poor,  minilancinff' country—the  concentration  of  population  into  great  towns, 
the  premature  deaths  caused  by  the  want  of  such,  or  vivify  the  poslhout  any  adequate  effort  to  provide  for  it,  or  forestall  its  conse- 
sapped  health  and  strength  of  thousands  yet  unborn.  Lees— we  are  scarcely  dreaming  of  the  necessity  of  expanding  our 

It  generally  happens,  whenever  such  sanitary  questions  as  theseLl  garments,  as  our  social  body  is  outgrowing  them.  The  same 
raised,  that  "education"  is  pronounced  in  a  dogmatic  and  unreasonLicipal  government,  or  rather  the  same  municipal  makeshifts,  whicn 
way,  m  connection  with  schools,  as  the  remedy.  Now,  education  ishced  for  San  Francisco  fifteen  or  twenty  years  ago,  we  seem  to  think 
business  of  home;  instruction  is  the  work  of  the  schools.  It  is  at  hft  answer  for  the  vast  commereial  mart  of  to-day.  The  same  drain- 
that  the  feelings,  affections,  habits,  and  aspirations  which  governL  system  the  same  sort  of  water  supples  the  same  haphazard  mode 
conduct  of  the  future  life,  are  matured;  and  the  happiness  or  raisLultiplyiug  buildings,  which  answered  for  a  town  of  fifty  thousand 
the  success  or  failure  of  the  man,  depends  upon  the  training  of  jabitants  are  being  applied  to  the  same  town  grown  to  two  hundred 
child.  What  can  be  expected  of  the  neglected,  street-running  c|  fifty  thousand.  To  allow  to  perish  by  sanatory  neglect  is  just  the 
When  ripened  into  the  full  fledged  vagabond  ?  Long  ago  Guizot  sL  as  to  take  so  many  persons  out  of  their  homes,  and  forcibly  put 
"Home  IS  the  domestic  country  of  the  man,"  and  he  pointed  to  the L  to  death;  and  yet,  if  this  were  done,  the  whole  world  would  revolt 
tivation  of  the  family  ties  as  essential  to  the  growth  of  true  patriotkhe  barbarous  act.  Still,  in  how  many  instances  do  our  local  author- 
The  President  of  the  British  Social  Science  Association  declaredL  calmly  look  on,  while  poor  and  innocent  victims  are  condemned  to 
eighteen  hundred  and  sixty-six,  his  belief,  that  in  order  «^  to  improveLthe  a  poisoned  atmosphere,  or  drink  poisoned  water,  which  is  a  great 

.,  ....:.:...  ..  .u . F         P^^  .^  ^P^  ^^  humanity.     In  view  of  the  fact  that  this  terrible 

btinuing  tax  on  human  life,  and  all  this  needless  suffering,  fall  with 
mense  over-proportion  upon  the  most  helpless  ^^^sses  ot  society- 
bn  the  poor, the  ignorant,  the  immature;  upon  classes  which  because 
their  dependent  position,  cannot  utter  their  indignant  protest  against 
^  miseries  thus  permitted  to  be  brought  upon  them-they  have,  from 

.  .  .,      ^  ^ ^se  circumstances,  the  strongest  of  all  claims  on  a  Legislature  which 

^ave  given  anything  for  a  glass  of  spirits  to  sustain  his  sinking  natf  iustly  measure  and  can  abate  their  grievances. 
If  that  were  the  case  with  himself,  who  was  i^enerallv  well  fed  and 

ON   PUBLIC    HEALTH. 


moral  condition  of  the  people,  we  must  improve  their  domiciliary 
dition;  and  in  doing  so,  we  should  destroy  their  appetite  for  spirit 
liquors."  Intoxication  was  almost  forced  upon  the  people  by  the 
pressing  influence  of  the  localities  in  which  they  lived.  Having 
for  hours  together  through  filthy  localities,  he  could  assert  from  ex^ 
ence  that  the  atmospheric  influences,  the  sights,  and  the  smells  he 
posed  himself  to,  produced  such  a  weakness  and  faintness  that  he  w 


,  ,      ,  ,        ,  ,        .       -_  generally  well  fed  and 

good  health,  what  must  be  the  case  with  those  who  live  in  such  pl« 
perpetually? 


A   LEGISLATIVE    COMMITTEE 


only  be  felt  as  bitter  mockeries,  unless  these  barriers  are  first  rem^o^s  to  see  that  they  derive  the  most  benefit  from  the  wisdom,  care,  and 
Therein  lie  the  duties  of  sanitary  authorities,  and  only  in  corapulswer  of  the  Government.  There  are  Committees  on  Education,  Agri- 
meaeures  18  there  any  reasonable  hope  that  amelioration  and  en liffhtUure  Manufactures,  Insurance,  Finance,  Fisheries,  Kairoade,  Aler- 
ment  may  penetrate  to  these  depths.  ^     „tile  Affairs,  Hospitals,  Asylums,  and  other  matters  of  public  interest 

Allowing  even  a  large  estimate  for  the  alleviatipn  of  preventaie  Legislature  of  New  York  adds  to  these  a  Committee  on  i'ublio 
diseases,  subjected  to  our  present  sanatory  administration,  still  it  iJealth  I  would,  therefore,  respectfully  suggest  to  your  Excellency  to 
be  apprehended  that  the  waste  of  life  would,  nevertheless,  remainjcommend  the  raising  of  a  joint  committee  of  the  Senate  and  Assem- 
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biy,  to  act  in  concert  with  the  State  Board  of  Health,  in  so  m 


.«s ;:  »afiT'=ra  irssrs, WIS 


the  laws  relating  to  public  hygiene  that  they  may  have  their  bas^ifest  than  to  '^^^^^^^     nosition   whenever  they  have  attempted 
the  financial  view  the  creative  power  of  human  fofbe  <i*^^iY;^x.  +  w^^^^^       laws  are  intended  for  their  protection,  and 


potency  in  the  well  recognized  principle:  ^^  Salus  populi  suprema 

In  as  far  as   human  life  is  more  important  than  all  financial  inte^ave 


and  even  in  the  financial  view  tne  creative  power  oi  numan  io|d«  "'"""^'^•'•.~    that  such  laws  are 

the  comni     ^^'.  a    Iq^^  ag  the  community  were  u^i^  vAlo]^v/ov^^-  «- 

take  precedence  of  all  other  provIsioDS.     Every  law,  grant,  or  prH  for  the  P^f ^^^^^^^^^  intentions,  there  was  nothing  else  to  be  done  but 


more  valuable  than  all  created  capital,  the  interests  of  the  people  sfche 


from  the  Legislature  should  have  this  invariable  condition,  that  hperly  ^^^'fT't^^^^^J'^gu^^Jientiy  educated  to  appreciate  our  motives, 
health  should  in  no  manner  or  degree  be  impaired  or  vitiated  thern^ait  until  ^^®"            -.  u^i-.^^e  the  time  has  come  when  there  will  be 
—         -      _         -  ...  ..  ...     •   >j.^ctieally  speaKing,  X  uciivv     ^ ^ ^    {r^onmnnh  as  the  neoole 

bilild  a  dam  for  reservoir^  to  ilow  the  land  or  irrigate,  the  grani ditfici^lty 


When  the  Legislature  grants  the  right  t"o  dig  a  canal  or  diteh|ractieally  speakin^^  suitable  laws  passed,  inasmuch  as  the  people 

-■  -       -         -  - •  III dJffi<^^1^5^  ^°    "'^^  1^1        j^^  the  lino  between  quackery  and  legiti- 

properly  hold  responsible  for  all  the  damage  that  may  be  caused  thjmselves  are  ^^^^®^r^^^  ,^     the  proper  steps  to  punish  any  offenders. 


this,  the  grantee  &t 


This  is  right  and  proper;  but  b(te  medicme,  ana  ;v 


Chairman  of  a  Committee  on  State 


to  other  lands,  crops,  or  mills.     j.iji8  is   riguu  auu  proper;   uul   uat>'^ '"^": '     .     .         j  uc^^q    as  Chairman  oi  a  Kjuniumju^^  ^"  -; 

should  be  held  responsible  that  no  damage  sh^^er  this  ^^^^\^.V^"i-^  .^^^  'appointed  by  our  State  Medical  Society, 
caused  to  human  life  by  the  changes  in  the  condition  of  the  w|diciue  ana  f^^5;^^^^-^^^^^/^^|/^^.eaentation  to  om^LegisIatur^^ 


^juiciu^  «..^  ^--    -     an  Act  for  presentation  to  our  i^egisiatuit.,  iu^.>- 
k'll'^rSifnlTfth:  saniLy  inte>-ests  of  the  poop  e  aga.nst 


This  cannot  be  compensated  by  money*  ^         ,  .      .-  „  _  _  _ 

In  all  cases  where  life  and  health  are  in  question,  the  arm  of  thej  to  the  P^^^^^'^"  "t  .  uraetice  of  medicine.     This  bill,  after  receiv^ 
ernment  should  be  used  with  sufficient  force  to  protect  them.     Wl|ud  and  imposture  ^"/'/^^^^  Medical  Society,  has  been  submitted 

person  tampers  with   human  life  by  adulterating  food,  or   knowf  the  indorsement  oi  u  o  ^^^.^  appointed  for  the  purpose,  and 

offers  to  sell   unwholesome  articles  of  diet;  when   he  adulterates  the  rev jsion^ot  a  spe^^^^ 

with  water,  or  other  foreign  matter,  and  thus  deprives   children^  ^e  touna  m      o+^te  Medicine  and  Public  Hygiene, 
adults  of  their  due  nourishment,  or  impairs  their  stomachs  with  p  Committee  on  oi^iit 

gestible  mixtures;  when  men  thus  selfishly  jeopardize  the  health;  ^^  work  op  the  board. 

sacrifice  the  lives  of  others  for  their  own  gain,  the  law  should  reco| 
this  as  a  crime,  and  hold  the  offense  amenable  to  the  same  punish^  .  ,     .1        ^^^^  ^f  duties  adopted  by  the  Board,  infor- 


as  robbery  or  manslaughter 
the  people  are  £ 
articles  of  diet. 


Nor  should  it  relax  its  stringency  ^^ 


plan  01  uui/ico  wvA^^t^"^--  -^    -    -  ^'  1 

the  people  are  assured  of  safety  whenever  they  purchase  milk  of  *tion  and  ^^J^}^®.^^^"^?!'^^.!^  than  through  our  bien- 


I  am  aware  how  fully  the  laws  represent  the  feelings  and  opinio*!  i^eports 

.^.-  *'-'*■  ■  .—       ^-.-.Hil-k      Q^iij^       , 

f  ittThe  daily^press  baVrendered  much  good  aid 


the  people,  and  that,  if  the  law  is  inefficient  or  unacted  upon,  it  4^'  ^"*^  '°  some  of  *'"''^|'^'"^"     „:„*ioji  of  the  laws  of  health. 
-  ■■ '    ■  •      ^-  'e  vising  generation  to  a  d'^^e^^^^^^^^^ 


from  a  want  of  knowledge  on  the  part  of  the  people  themselves. 

only  does  this  ignorance  tell  upon  the  Legislature,  but  even 

possible  for  the  Legislat 

existence,  this  object  eou 

cientiy  Instructed  to  avail  uaiv/h^o^iv^o  vx   ui^.^  *a^.jvo  1.1.1*0  ^v/*»l^*i^^^  1^  , 

them.     It  would  be  in  vain   for  the  Legislature  to  enact  a  plan  Fj  swampy  places 

which  houses  shall  be  built  to  insure  ventilation,  unl 

of  those  houses  understand  the  worth  of  fresh  air. 


ture  to  provide  all  the  conditions  of  a  hea^tru^^tions   as  to  pievenn  ^  ^j^  diseases;    likewise   i^n 

uld  not  be  obtained  unless  the  people  were  f l^rml  feveis,   ^^^^f^''^;^^  relatine;  to  draining  and  filli 

ail  themselves  of  the  rights  thus  conferred  itention  to  our  ^'^^^omme^^^^^^^^       fiteiin^  the  cultivation  of 


enact  a  plan  i*^,  ^-—r.^  '^  •:ii,;  ^f  thp  pucalvptus  species,  xnese  ijuunv.^- 
ess  the  inhabit^  '^'TV^'^'^''  L  Ind  uScial  have  done  much  to  spread 
In  vain  would  though   fragmentary  f"^^  "^,^^f  "^^^^  successful  results. 


„,^,„  ^ giving  publicity  to  our 

measures  against  scarlatina,  f^^^^'P?^^' 

ing  in  of 

grasses 

These  publications, 

'   the 

and 


the  elucidation  of  truth  and  eradication 
ragement  invariably  imparted  to  the 


igD  iiu^iixuii.<.*j  inoinles  by  chronicling  successful  results,  ant 
to  bring  an  abundant  supply  of  fresh  water  to  our  doors,  if  in  our  ipowledge  ot  ^yS'.^"'^^.|^'\.^^^  the  sanitary  condition  of  various  local- 
ranee  and  indolence  we  refuse  to  use  it.     There  must  be  intellig^  showing  up,  in  its  Liji«i  ^,^^^        danger;   in  advising  as  to  the 

both  in  the  legislator  and  those  for  whom  he  legislates,  if  we  are  to  ^^s;  in  g*^^"^  ^^^J""^^"^       ^^  -       .  ^..3-.: f..«fK  ^ru\  eradication 

advantage  of  our  present  knowledge  of  the  laws  of  life  to  secure  us  J^^PS  to  be  tal^en,  ^gene^  the  encoura< 

disease   and   death.     Such    being   the  general  ignorance,   to  post],  ^^ror;  and,  JJ^   -^^        ..       ^  sanitary  science.  ^        ,  .     ^    i> 

State  action  until  the  people  become  educated  would  be  to  neglecfc^^^pf"^^".^  ^°^  ^  nh-eadv  mentioned  for  carrying  out  the  object  of 
Staters  noblest  function,  and  to  consign  its  inhabitants  mean  while  ^^^ides  the  ^^^"°.  ;"'  ^^^/.^^^ndence  has  been  continuously  kept  up 
very  great  dangers.  feh^tr  IdUrSn'Ic^ttered^n  all  '^^^;^S.i^;^:'i^Z 

tate,  who,  as  a  rule,  have  acted  like  t'^  Pj^^^^'S^  and^  disease. 

bonding  prompUy  to  a     quesuons^^^^  ,^  ,,,,,  i. 


LEGISLATION   AGAINST   QUACKERY. 


M,-  '   WZ..f  of  these  voluntary  cooperators  wm   oe  luuuu  .^ 

There  is  one  terrible  evil,  however,  with  which  the  profession  of  n(^^«  "^P^^  ^\^^^  reports,   from    some   forty   cities^ and 

wnrpublil^^^ 
quackery  which  now  sits  like  a  ^^<^r^^^^^^^^  ^T^hftrue  ;=.7 condition  of  the 


cine  hsLH  long  had  to  cope,  and  against  which  I  would  now  specially  i^^^^^tion    with   ^^^^^  ,\^,^J^^^^^^  Medical  and  Surgical  Jour- 

&.        .         fK  6  .  .       .         i  -^^^wns,  published  monthly  in  ineirav.1  ,  .u..«.^^«   f^^ry> 

>V'  and  the  « Western   Lancet,     o^^San^lJiai] 

and^'the  results  made 


legislative  action, inasmuch  as  the  people  appear  ripe  for  the  movem^I^j 
I  allude  to  the  unrestricted  quackery  which   now  sits  like  a  vara  ^^» 
upon  the  body  politic,  and  which  is  never  satisfied  until  the  last  drof.        . 
the  blood  of  its  victim  is  exhausted.     To  no  body  of  scientific  obserx  ^^^  ^® 


thus  ascertained  from  reliable  sources, 
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sacrifice  of  their  own  convenience 


known  in  an  authoritative  manner,  for  the  benefit  both  of  the  pi^8sity,  and  the  ^°^P^I,^j^°^^  ^^  learn  that  the  record  proof  of  the 
sion  and  the  community,  together  with  such  remarks  relating  tobersonal  interest,     x     y  ^qy^qu  or  of  all  persons,  may  become 

vailing  diseases  as  the  state  of  the  case  seems  at  the  time  to  requiih,  marriage,  or  ^l^a*^^^^ ,   J^j  Standpoint;  that  the  statistics  derivea 
The  regular  meetings  of  the  Board  have  been  much  occupied  Treat  importance  irom  a  leg^  ^^  ^^i  parity  of  the  State  in  the 

the  discussion  of  the  information  derived  from  these  mortality  rejrefrom  furnisb  a  ^^^  •  g.  ^^at  they  supply  data  upon  wliicn 
and  several  important  subjects  connected  therewith,  that  have  amber  of  births  ^na  ma  |  ^^^^^  insurancers  may  base  their  action, 
not  been  published  otherwise,  have  received  attention  through  cernments,  coromunmes^  ^  ^^^^^^^,^^j^  j^^g^^ions  and  cond^^^ 

Daner  renorts  of  the   meetinrrs.     Furthermore,  for  the  mor«  oom  that  they  furnisH  Knowiot^  thA  atruff trie  for  life  thereby 


paper  reports  of  the  meetings. 

fulfillment  of  all  the  purposes  for  which  the  State  Board  of  Health 
created,  the  difi'erent  members  have  charged  themselves  wi  " 
tigation  of  special  questions  germane  to  the  functions  of 

tvhi 


they  were  read  and  considered,  I  most  respectfully  beg  leave 
attention. 

VITAL   STATISTICS 


Furthermore,  for  the  more  com  that  they  fur nisti  Know lo.^fe^^^^^^  ^^^  the  struggle 

ch,  when  knowji,jn  y  ^^^^^.^  ^^  success/* 
ier< 
[ad 
the  character  and  scope  of  which  will  be  learned  from  the  titles  1th  ihwb  o^^^^^-        ^  would  nerhaps,  now  De  aerivmg  i>"^  w>.^^--~ 
synopsis  of  their  contents,  and  to  which,  now  published  in  the  4ve  extract  is  "^^f^^^^^^|i  events,  we  would  have  learned  sometmng 


r  .b„r  li  the  «  !-?■•]«':  JE.'d  bien„,M  -P°«i^™  V.tUu 


laws  suggested  in 


torein  enumerated;  or,  at  an  evemBw.  registratioa  laws- 

-  -  -  -«  wor..g  of  ^.^^4^1^,^^^^ 

execu- 


jre  as  to  the  working 
j  defects  of  w'  '  ' 
east,  be  reme 


therefore, 
have  had  of 


defects  of  which,  it  was  ^"";'""77r.o  \^^  indifference  mam 
(east,  be  remedied.  ^  ,^^^"^^1  ^^^^^^^^^  \n  these  laws,  their  e 

The  peremptory  requirements  of  the   Board,  immediately  aftei^ards  the  great  ^^^^^^^^'J!.  \^      i  despair  of  ever  making  them  avan- 
initiatory  organization,  devolved  upon  me,  as  its  executive  officer,h  has  become  so  °^^      g^-^^  their  present  shape.     I  would, 
necessity  of  devising  some  general  plan  in  accordance  with  the  metfe  for  statistical  purp        '       ..      renewed  experience  I  ha^- 
tfeat  the  principles  of  sanitary  science  have  already  established,  foripectfully  recommena,  a  lei  ^^^^  ^^^  years,  that  they  be  placed, 

purpose  of  determining  the  real  condition  of  the  State  as  regards  ir  practical  <^P®^^^^^";,  .t^^^^  management  of  the  Secretary  oi 

relative  fecundity  and  mortality  of  her  population,  the  causes  of  din  other  states,  unaeij>neF  ^^^^^^   ^^^^  authoritative   pow- 

within  her  borders,  and  the  weight  with  which  each  cause  of  dlte.  Their  proper  ^^^;''^;^;^^^^  Board  of  Health,  mvolving  an 
presses  upon  diff^erent  portions  of  the  community,  whether  those  *  than  are  P^f^^.®®®^  "/._^  ^nd  the  furnishing  of  blank  books  ana 
tions  be  considered  in  relation  to  age,  sex,  or  condition  of  her  peoplfcenditure  for  ^^l^^l^^^^^^^'''^  rulings  and  headings,  to  County  OierKS 

•  •  ^     "^  ^ms  of  returns,  with  P^^YtlJAl^rr^v     The  lack  of  provision  for  car- 

spects,  was    probably  the 


in  relation  to  different  sections  of  her  territory. 

To  meet  the  emergency,  I  gratuitously  assumed  the  additional  d 
of  the  office  of  .Registrar  of      "     *      "  -  -       . 

altogether  extraneous  to  that 
Board),  and  which,  as  is  well 
a  distinct  and  separate  bureau. 

These  additional  duties  have  involved   an  extraordinary  amoun^rtality  statistics  aeriveu 

ae  continually  oecupiecties  and  towns  situatea  in 


ded  for. 


correspondence  and  travel,  which  has  kept  me  ^ 


pected  to  be  aocompTiehed.     As  it  has  turned  out,  the  law,  althoi 

simple  and  apparently  easy  of  execution,  has  not  been  generally  c( 

plied  with,  in  consequence  chiefly  of  some  intrinsic  defects  in  its  fram  .  lu^t^w,—  — r 

and  the  resulting  misunderstandings  that  have  arisen   respecting  This  subject,  of  f^,^"."''^'"J"*j"'lVh'e^^^  consideration 

._..:.„  „„.  ..._....„^_      Accordinglythe  returns  that  have  been  receive  State,  has  not  failed  to  receive  t        p    ^     __..u..  ^o..  .F 


,  situated  in  every  s^cuon  --j;;  .^g.^her  with  those 
'the  discharge  of  the  self-imposed  functions  of  two  distinct'^offices^iJout  half  the  total  pop uiat  ^^^.^^^^  hospitals  and  P^^^^^  5?^^'''^^,„,? 
of  which  exacts,  for  its  proper  execution,  constant  and  unremittent  stained  from  the  ^^P^^^^^^^  ^  ^cry  favorable  sanatory  condition,  ana 
plication.     Onerous,  however,  as  these  duties  have  been,  they  would stitutions  in  the  ^tjvte,  ^       j^^^^  headings, 

regarded  matters  of  gratulation,  had  the  results  been  such  as  were  ^  ^^  found  under  ineu    i\^     f 

IRRIGATION. 

h  „>omentous^impc,rUo^tho^lndu^^^^^^^ 

details  and  workings.     Accordingly  the  returns  that  have  be^n  receif^e  State,  has  not  ^^"f^^^^  T^^®.^^^^  another  part  of  this  report, 

from  such  counties  as  have  complied  with  its  conditions,  are  too  mc\  entitled  from  a  ^^^l^^'^A^^         Malarial  Fevers  and  Cop^umotion,  tne 

This 


plete  to  be  made  available  for"  the  purposes  for  which  they  were}  the  paper  under  the  ^^^J  ^,  ,  ^^^^  ^^e  spreading  of  wat®^. ^^^^  ^^^ 
signed.  This  is  only  what  might  have  been  expected,  and  which  l^ct  will  be  found  well  est^bhshea  t^^^^.^^  F^  ^^^^^.^  ^^^^^  ^^  proven 
been  the  experience  of  every  nation  and  State  in  the  inauguration  Efface  bears  a  strong  ^^^;r  j  ^^^^  far  in  our  own  State  and  e  se- 
such  registration.  ^  .     ot  only  by  the  history  of  ^^^Vff^^^g^^^  attributed  to  malaria;  but,  also, 

"In  its  practical  application  to  communities,  sanitary  science  in  tF^iere  in  the  d^e^^;^??"'^^^^^'    .  of  the  effects  of  the  latter,  when  oyer- 
as  in  every  other  particular,  has  the  same  difficulties  to  overcome  hiconverso,  by  the  j^^^^PP^^  |_„^q  ^re  properly  drained  and  c^\^*^rf/*: 
as  it  has  encountered  everywhere.     Eestrictions  in  long  establislt^^^^  "i^rsh  and  swanap  '      i     ^^^^  ^^^  the  systematic  removal  ot  tne 
habits  of  life  and  business  are  submitted  to  slowly  and  with  much  rel  ^^^^  favorable  results  are  p<*     j 
tance.     Personal  convenience  rises  in  antagonism  to  the  principle  whi 
requires  each  member  of  society  to  yield  something  of  individual  co  2 — C) 

fort  for  the  general  good.     The  people  require  to  be  educated  to  sul 
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surface  water,  and  partly  to  the  absorption  of  the  decomposing  or^-^j^ulate  in  tanks  or  pits,  termed  cesspools,  ^^^^  exceeded  certain 

jnatter  by  the  growing  crops.     On  the  same  principle,  Maury  succ^^g  world;   and  whenever  the  ^^^^""J^^i  r^       ^^^  thrown  into  the 

in  modifying,  if  not  in  preventing  the  maJignant  fevers  that  origid       -^  ^as  removed  by  manual  or  noise  ^^^^^  ^^^^^  aecuniula- 

in  the  marshes  surrounding  the    observatory  at  Washington,   bf           It  can  easily  be  imagined  wnat  «•  ^^^^  ^^^^  produced 

extensive  planting  of  the  helianthus,  or  sunflower,  which  possessL    ^f  putrifying  animal  and  vegetaoie  m^  poisoned  the  atmos- 

nncommonly  great  absorbing  power.  r    ^he  health  of  the  inhabitants  ot  cities.     J-  ^  J'  I        ,  _, ^^  ^^^ 

To  the  influence  of  a  large  flowering  aquatic  plant  (Jm-*  ^^  ~       '        --^-.:^^.    ,,rK?Ut.  the   < 

flora),  Cartwright  ascribed  the  immunity  from  fevers  of  th 


on  the'healtl.  of  the  '^-^-^'^'-^'^^^^^^^^^  of  the 

^  ^      .  .      3t  (iJussieua  ^rP.\vith  foeted  emanations,  whilst  ^*^®.,^y?'";^^7o  the  wells      There 

flora),  Cartwright  ascribed  the  immunity  from  fevers  of  the  bayousTt^  contents  furnished  abundant  ^^"^^^^^'^^^  ^^^  sewerage  system 
lagoons  in  lower  Louisiana;  and  Sebastian  recommends,  for  similaiT  ^^^  no  question  as  to  the  great  superio^  town  where  it  has  been 
sons,  the  culture  of  the  calamus  {acorus  calamus  aromaticus),  Poif against  the  cesspool  plan:  for  m  ^^'^^'^  imnrovod.  The  medical 
same  purpose,  we  have,  particularly  on  account  of  its  rapid  growth,     ?^^^^  the  public   health   has  been  greatly       l  ^.^    ^^^^    annual 

"     ' -'  ''-  "^'^°-'*"  "'   """"'"^-^'^  ^"^  «°— 4c'er  of  .the   Pf'^^^^rJ^^luf  ftth  "owns  in  which,  owing  to 


the  balsamic  exhalation  of  its  etherial  oil,  suggested  and  encouragl  *  ,,  ^f  the    Privy  Council  ot    Jingiana,  i  which    owing  to 

general  planting  of  the  eucalyptus  globulus.  f^^^^     gi^es  a  list  of  twenty-four  E"f  ^^^  ^  ^^^^^^  ^^^  improvement  of 

By  such  means,  in  conjunction  with  systematic  and  thrifty  cultu*  adoption  of  the  present  sewerage  sys'^^'     diminished   from  ^ve  to 
the   soil,  and   the   careful    handling   of   all   products,  it  is   confide^  water  supplies,  the  death-rate   has   "^^^  however  to  be  open 


cent. 


lies,  the  death-rate   tms   ''*'''"   ^""r"--     to  be  open 
Th'e  sewerage  -y^^em  was  found   howe  ei   to^^^^  p^^ 

,t   converted  a  la^ge^numb^^     Owing  to  the 
:*4.^  +K^  Thames,  and  Similarly 


expectea,  tnat  we  win  not  only  ue  enaoiea  to  »«iu  vn  uiocaoo,  "^^^w  per  cent.     j."c  o^»»»^*-f> — ./ - 

to  enhance  the  salubrity  of  certain  localities  now  regarded  as  li  ^^j^^  great    objection:    it    converted  i 

riously  unhealthy.     Everything,  however,  depends  upon  the  judgn^j,^  sewers,  and  greatly  injured  the  ri 

and  skill  exercised  by  the  engineers,  who  must  design,  plan,  and  exei^j^^^Qug  amount  of  filth  discharged   i  .^^^^^   „ ^ 

the  necessary  works.  After  a  thorough  reconnaissance  shall  have  b.^^^l^e^  rivers,  their  waters  in  J^^"^.  ^^^^^flve'^co'^^^^ 
made,  and  a  knowledge  of  the  experience  of  other  countries  practic/^^.j^,y^.^  from  which  noxious  exhalations  ,'^.^^1^^^^  ^^pgnjng  above  the 
applied,  a  comprehensive  sj'stem  of  irrigation  may  be  intelligently  (^^'g.^me  effects  are  experienced  ^J'^^"^^^^,.  ^^f't^hese  sewers  should 
ried  out,  and  the  great  valley  divided  into  those  natural  districts  wh^^  ^j^iai  edge  at  San  Francisco.  -*'^^  ,  V^^ jn^  fo^co  back  their  con- 
its  topographical  features  might  be  found  to  require  for  the  attainni  ^.v)p0(i.  for  wind  and  the  rising  tiae  ^^'^  j;  ^  j.  nromotes  the 
of  all  the  ends  contemplated,  in  conformity  with  the  well  defined  iCs,  which    are  very  fcBtid,  especially  as    sait  t 

of  sanatory  science.     To  the  map,  demonstrative  of  some  of  the  4 .composition  of  sewage.  .        become  a  gigantic  evil, 

features  of  a  projected  system  of   irrigation,  as  well  as  the  rang^i^h^  pollution  of  rivers  by  town  sewage  +,,  dfinrive  sewage  of 


wuiuuce,     J.O  uue  map,  ueiuauBtrative  of  some  of  the  ni| .composition  of  sewage.  .        become  a  gigantic  evil 

i^-aiures  UL   a  projected  system  of   irrigation,  as  well  as  the  rang|^he  pollution  of  rivers  by  town  s^^^§f  ,^  ^^  deprive  sewage  o. 

malarial  diseases,  in  connection  with  temperature,  I  would  respeetfiJttemDts— always  unsuccesstul— naye^  weeu  ^.^^^^^      Disinfectants  hav< 


refer  for  further  information  on  this  subject. 

SEWEEAGE   AND   DRAINAGE. 

J.1JC1C  Ao  nKj  ouujvut  Within  t. 
be  regarded  as  of  more  vital 


he  rung  i",e';^'u;rtloa  of  rivers  by  Jo  wn  sewage  no  V.^^^^^  ,, 

•espectf^tempts-always  'insuceessful-hjive  Deen  Disinfectants  have 

^  soh^d  ingrefents  before  It  passed  n^^^^^^^^^^^    nve^    ^^^^^^^^  ^^ 

.en  employed,  and  ^''^"^  S^^fM^'i^^'preventive  measures  alone  will 
,at  in  dealing  with  sewage  P^""^^'^"' P^^should  not  be  permitted  to 
•Ue  efficacious.     The  ^f  ^"^Sf.  «^.«Tt^'foui  ^d  lethal  streams.  C) 
which  Ti,.vert  the  pure  waters  of  our  riveis  >nto  'om^an  i^  ^^^^   .^^^  practice. 


insalubrity  of  climate. 

For  example,  Paris  and   Brussels,  which   have  climates  more 
brious  than  that  of  London,  have  nevertheless  a  higher  rate  of 

t.alitiV  thjin    t.hft    latt.Ar.  nrnvinci'  onnplnaiTT-Alv  fhjvt.   i-.Vxa   oanifavTr  rxrrw 


more  sa 


There  is  no  subject  within  the  scope  of  our  official  duties  which  nirvert  the  pure  watei's  of  our  rivers  into  *V"' "'^'J^^'p'^t  jnto  practice. 
be  regarded  as  of  more  vital  importance  than  that  of  sewerage  a  Xn  London  this  principle  is  now  ^^p^S."  conveyed  in  close  sewers  to 
drainage.  Upon  the  character  and  perfection  of  the  appliances  witlfbe  sewage  of  a  large  portion  ot  ^P^,^|:  -^  .f  nurpose  of  fertilizing  the 
our  cities  and  towns  for  the  removal  of  decomposing  matter,  the  8^03^  miles  below,  where  it  is  appUea  to  t  ^1^^^^^^^^  destination  of  the 
cess  of  all  sanitary  efforts  is  more  dependent  than  upon  salubrity[)ii.  The  earth,  and  not  ^^^  ^^^^^^  i^y^  words  of  Liebig:  "If  clearly 
insalubrity  of  climate.  ^^l^  ^r  the  population;  and  ^^ ^^f^  ^^^    lovment  of  sewage  will  prove 

T^nr  .^nmr.u    Pn.n^  «n.i   T^.n.c.ic   n^K^.K    Un.r^  .i,'^„f..  ^.„.   "'^  udcrstood  aud  propcrly  managed,  the  cmpipy^ ^  perseverance, 


~- nderst^od  and  properly  nonaged  the  e^p.py^^^^^^^^ 

brious  than  that  of  London,  have  nevertheless  a  higher  rate  of  ml  blessing  to  agriculture;  ana  tnose  wuu,     J  rnav  lustly  be  looked 

tality  than  the  latter,  proving  conclusively  that  the  sanitary  works  ave  at  last  seen  the  consummation  Ot  then    r         ,       j  j 
London  are  of  a  more  effectual,  and  therefore  of  a  more  perfect  chipon  as  the  benefactors  of  their  fellow  ^^^-     ^^^^.j^j  and  the  excellence 
acter,  and  that  they  better  fulfill  their  mission,  than  those  either    London  is  the  best  sewered  large  city  m  x^  ?     ^  ^^^  causes  of 

Brussels  or  Paris,  f  i^,  provisions  for  tl^orough  drainage  which^js^^         .^  ^^.^  ^^^^^^^^ 

Notwithstanding  the  teachings  of  history,  showing  on  the  one  ha,s  comr)aratively  low  ^^ath-rate,  renaerb   v>  themselves,  therefore, 

that  the  frightful  pestilences  of  the  middlo  ages  were  owing  to  t   The  California  State  Board  ot  ileaitn  coubiuc 

saturation  of  the  ground  and  pollution  of  the  streams  with  filth,  and  __^ - — • " "  ' 

the  other,  that  to  the  drainage  of  ancient  Eome,  which  was  arrang* ~  "7^;       Ziw  attention  to  a  recent  instance  of  possible  *!p^^^^^- 

upon  principles  deduced  from  the  most  profound  study  of  mathemati  (D  I  cannot  here  jejram^^^     calling  ^tt^f^^^^^^^  ^^  tte  new  S^^^"«h  b*^^^^  American 
and  hydraulics,  may  be  attributed  the  success  with  which  the  inha^^o^Xvi  ,n\a^^^^^^^^^^ 

itanta  of  the  Imperial  City  preserved  social  order  throughout  so  deniu^r: 'As  thetall  in  this^mer^.^^^^  a  very  in  si  gmficanj;^  stream, 

and  vast  a  mass  of  human   beings,  it  is  only  within  forty  years  of  01  ^^^^n?  the  greater  pg  '    **  "   '"'''  .         .  - 


i   wun   wnicn  me  inaaf  ,  jgi^n  ^as  been  maae  lor  in«u^...».^^ --.  ™-  ^  ^  ^^^ 

•der  throughout  so  denlliver^isthet•ftUiuthUrive^  'S  veryrap^^^  ^  '?-•? '"^j^"'**?"*  *Sy 

«-  .~. 6".  •«  "  -v    .^Hhin  forty  years  of  oi  "ring  the  greater  P"*!*'*™^  rsupplyTswmmento  beeom  ng  Tjouoned    especiaUy 

resent  civilization  that  the  abominable  c/sspool  syste^  igan  to  b4\lX'=n?' l\"? ^ "^^^^^^ 
uperseded  by  the  sewerage  system.  upplf-pipe  of  the  waterworks  be  ^^^"jfi.'iy^^^ 

Before  the  present  century  vast  quantities  of  filth  were  allowed  fan  now  aebouches  into  the  Saciamenw  xviv«  . 
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fortunate  in 
while 


^  having  secured  the  services  of  one  of  their  memberi^"*^'*®  work,  and  in  a  much  more  perfect  manner  than  is  possible 

throufrhthtr.!!!.^^  ^^/^P^.'  ^^'^^^  personal  exertions  enabled  I  the  water-carriage  system  alone, 
ni^nf  rf-  fl  ^HT^^^'  authorities,  to  have  access.to  the  Enifineer's  Dei^^e  City  of  Hague,  "  after  having  submitted  Captain  Liernur's  plan 
renort  w-11  h  '^^^^^f^^^^^^  Bos^vd  of  Works.  In  another  part  of  committee  of  professional  inquirer,  resolved  at  once  to  give  it  a  fair, 
sewerap-P  L  +  I^  •  t"  ^^^^^^^^  ^^'  ^^^  main  features  of  the  system  tical  trial  at  the  public  expense.'?  Here,  every  night  a  steam  engine 
from  ih  P^.  J  '"  ijondon  and  Paris,  illustrated  by  drawings  coBS  to  the  reservoirs,  a  vacuum  is  created  in  each  by  an  air  pump, 
valnihl      ^^^^'^'^^l  ^^'^^ts  and  plans,  and  from  which  it  is  hoped  ^  the  contents  of  the  house  pipes  are  shot  into  the  reservoirs.     When 


iar  systems  for  the 


ya  uable   suggestions    may    be    derived,   in    the   modifieation'^'oi' Is^rvoir  has  relieved  all  the*houses  connected  with  it,  its  own  con- 
benefit    of  our    O' —        '^*  '  ^         -^'^      i:-..,:i      ^-J     J     u^    ^i. t^^^    ^    ^_„j__ 

,-     .  ,  Jovers  the  whole  j 

niechanzcal  principles  deduced  from  c.u.unes  c 

reconstrTiTffnnT/iK  ®  ^^®"  eliminated.     At  the  commencement  of  t  c^s^»»  ^^^  transportation  to  the  farmers.     Thus,  every  night  the 
and  a        ^^^^  .  ^^  tne  sewej's  of   London,  much  trouble  was  met  i**^  ^^^^  ^^  relieved  of  its  excreta,  without  disturbance  of  or  annoj'- 

'''"''ion^^'th  flulds^of  A^'!L'thl^^^^^^  '^'«'"ex> 

in  which  floats  of  diverse 


thon^Ii  ems  for  the  benefit  of  our  own  cities  and  towns      The  artier  solid,  liquid,  and  gaseous,  are  pumped   by  steam  into  a  tender 

7TiPr!lfo,.^^^i  ,!"l^.:Lf^  ^^  ^^^  engine.     As  fast  as  these  tenders  are  filled,  they  are 

,,  1    ,        ,    „  centuries  of  experience  and  f  warded  to  the  railroad,  and  their  contents  are  discharged  into  air- 

to  the  inhabitants. 

,     .  •  u  V,    .     ^        • — a  «^'*^o  VI  uuaervaiion  ana  ex'^®  pneumatic  system  was  tested  at  the  Vienna  Exhibition  last  year, 

Z?Ju:!.?.^^'^}.     ^"  ,.®  ^^  different  densities  and  of  various  ingredi^S  ^^^^^^^^  *^  ^  P^^'^  ^^  ^^^  exhibition  building,  and  was  found  to 


materials  were  employed,  the  water-carri 


the  varied  requirements  of 


have  to  be  utHizpd  •  hnf  w^^     T/^  securing  the  material  elements  t^^"«^^' 
.^:  J^^:''!'^'''^'i^  ^""^  '^  should  not  be  overlooked  that.  nth..  «x..f  em  is  « 


satis fac tori  1}%    It  was  there  inspected  by  the  Emperor  William,  who 


!?!^f!^.:^?®  finally  adopted.     This,  it  would  see  n^,  17 1  hV  best"  ad  apt  el  ^^^^^        ^'^^  appreciation  of  the  great  value  of  the  process  by  bestow- 

a   city  population  for  efi'eetino'  the  sne^P^"  ^^^  inventor  the  Order  of  -Knighthood.     It  has  been  indorsed, 


by  the  International  Medical  Congress  of  Vienna,  who  are 
from  experiments  made  in  their  presence,  that  "the  entire 

arp  or^nU^ohi  a'  — '  V  ^ ^  "^'^  ""  overlooked  that  other  svstJ^"*  ^^  capable  of  doing  its  work  completely."     In  Amsterdam  and 

cumsffncPfi  .^''  T^  adopted  with  manifold  advantage  when^en  ^^  has  been  practically  applied  to  the  districts  of  the  poorer 
Earth  d  fh^  ^"^  ^^  *^  debar  the  entire  use  of  vvater-carri{®^®>  ^*^^^® '*^"^^  ^^^  ^^^^  3'^®^*^'^^' ^^^^'^^^^^  ^^  *^^  P^^^^"^"®  ®^^^^' 
r<^f-nmm°  i^!i^^  !r^*^"^^®  ^^*^^^^*^^^'^^*^'' ^»ve  from  time  to  time  b^^  ^"^^^  ^^  ^^®  water-carriage  sj^stem.  It  has  also  been  intro- 
mciits    f  "d  —^^'  '"^^'^  ^^^^  ^  ^^®^  ^^  deodorize  and  fix  the  i^^  ^^^^  successfully  into  the  Government  buildings  at  Prague,  while 

o    aecomposition,  so  as  to  render  the  matter  to  be  dealt  with  ^^  ^^^^  applied  to  districts  in  that  city,  by  a  private  company,  upon 
a  me  n      f  .^^^  ?"  health  when  accumulating  in  towns  and  alsc^^^®  condition  that  the  company  shall  have  the  sewage  matter, 

^.:ii   u     .?    »^,^"i'i»g  Its  manorial  value.     In  anothpr  nni^f  ^f  +K:.'^^3ne  great  advantage  which  this  system  appears  to  possess  is  that  of 


baneful  in  its  effects  on  he 


will   b     f     ''^'-"^i"^  Its  manorial  value.     In  another  part  of  this  rew^^  great  advantage  which  this  system  appears  to  possess  is  that  of 
know  %  ^"  •     ^  valuable  paper  containing  all  that  is  essential  to '^'"^^  ^"^^P^"^^"^^  ^^  *^®  ^^^*®  ^^  householders  and  servants;  doing 
refuse"   ^*^^^^^*^' ^"^^^^^^^  respecting  the  dry  earth  method  of  treat  "^^^'^  ^"  ^^^^^^  ^^  negligence  or  interference.     If  the  system  proves 
T^  ^  '      .      ,  )e  as  perfect  as  its  advocates  claim  that  it  is,  it  certainly  ought  soon 

T  Licr"    »  trr^^  system — the  pneumatic,  proposed  by  Captain  Chai^'^^^®^^  ^^  ^^^^  ^^^  place  of  the  water-carriage  system, 
ueerin/on   hnrh^^'^7^"^  4^^^u^  Engineer,  who  has  had  practice  in  ei'°*'  *^^^^  reasons,  we  ha^e  devoted  a  large  space  in  our  report  to  the 
Hnll'i    ^    ^  A       ®^^^^  ^*    the  Atlantic — is  beinc**  brought  into  „opt  complete  and  authentic  account  of  this  system,  published  in  the 
^oiiana  and  Austria,  and  it  appears  is  likely  to  work  vei^  AnHftfoP^ unitary  i^ecord,^'  of  London.      It  is   worthy  of  the  most  attentive 


I  vacuum  is  constantly  maintained.    Fr 


THE   INSANE  AND  INEBRIATE — ^PEOBATIONART  ASYLUMS,  ETC. 


vtts  sn^'^n^.  r  ^**^^^  ^'*®  ^^^^  ^'^"^  ^^'^  principaUtreets  and  at  intf^^  proposition  to  establish  probationary  asylums  for  the  care  of  the 
H..;*.  /^.  -^  street  tanks  are  placed,  communicatino-  bv  small  ahnvt  ^^^^  in  cases  of  incipient  or  suspected  insanity,  and  also  a  Eefuge  for 
hnn.«      P^'^^'\'^\^^  V'^^  ^*'  ^^^^^  i»  «ach),  with  the  closets  in  P«  inebriate,  is  well  worthy  the  attention  of  our  legislators. 

Sas  18  drawn  off  from  the  houi 

where  it  is  finally  disposed  oi       „^  ^„ 

,„   „„  4  1       -^  *      "®®  ^^  ^^'^P  cocks,  this  process  Is  also  pflC^fi^^^t*<'"*^i'y  asylums,  cotnmends  itself  as  one  oi'  the  most  efficient  and 

r^n nt  7f"^fl  l-^''^''f  **  deposited  in  the  house-drains  No  waw"*"®  expedients  which  the  friends  of  temperance  caa  encourage.  If 
nf-  .kI  ,„  .''  °"^^'"S  tJie  pipes,  and  it  is  said,  by  the  use  of  on^  fm,r'«^y  is  temporary  insanity,  let  it  be  treated  as  such  without  having 
oi  the  water  now  commonly  employed,  the  pneumatic  System  wm^"'^^^  *<>  t^l  dungeon  cells  of  a  city  prison. 

____^  f^  ^^*®  connection  1  would  call  attention  to  the  communications,  to  be 

(1)  Dr  L   C  Line   wHoqa  ^      r  ^,     ^     ~~  pnd  in  this  report,  from  Dr.  G.  A.  Shurtleff,  Superintendent  of   the 

James  Murphy;     '     '  ^^^^  ^"^  *^^  ^*^^e  ^^atd  of  Health  is  now  filled  by  |ckton  Asylum,  and  Dr.  Edwin  Bentley,  Superintendent  of  the  Napa 

]ylum,  in  response  to  certain  inquiries  as  to  the  prevalence  of  insanity 
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♦i..^  hv  the  State.     It  is  the  intention  of  the  Board  so  to 

at  the  present  time  in  California,  and  the  condition  of  the  respect  prescrioea  uj^.u^  ^^^^^^^  disposal  that  similar  results  may  always 

asylums  in   their  charge.     While  it  is  very  satisfactory  to  learn  |ge  the  °^®^°,         ^^  ^^^^  ^hey  will  earnestly  endeavor  to  make 

'   "  '      -  ....  ,  .    .      »         .  ^   «i  .    ,  )  „„i„ftKlo    jiH    p.iro.n instances    Will 


speedy  relief  is  about  being  afforded  to  the  dangerously  crowded  s id,  while,  a     ^  ®     ^^  reports   as    valuable 
of  the  former  institution,  I  would,  at  the  same  time,  urge  the  neces    investigaiio 


after  to  depend,  be  permanently  secured. 


as    circumstances 


for  making  ample  provision  for  the  earliest  possible  completion  of  it 
entire  new  structure.     As  suggested  in  my  former  reports,  more  1 
should  be  purchased  in  the  immediate  surroundings  for  lawns  and 


den  walks;  and  especially  should  that  portion  of  the  tract  encompasLty-four  months  rent  of  oflice,  to  aaie 

the  source  of  the  mountain  brook,  on  which  the  water  supply  is  h[.essages  and  postages  (for  ^^^.^^^^^-^'''''j^^yx 

for  drawings  of  plans  and  maps 

CLIMATOLOGY  AND  CONSUMPTION.  ^eVing  expenses  of  Henry  Gibbons 

^eling  expenses  of  A.  B.  Stout • 

The  first  step  in  establishing  a  medical  climatology  involves  a  Heeling  expenses  of  Luke  Ko  bin  son.. 

terly  acquaintance  with  all  the  meteorological  agencies  which  influe^eling  expenses  of  F.  Walton  I oa 

the  animal  organization,  as  well  as  those  which  make  up  climate,   ^eling  and  other  expenses  or  1j.  O.  ijane. .*...- 
our  extensive  State  we  have  all  the  known  conditions  of  climate,  b 

meteorological  and  medical,  and  in   this   vast  range,  it  is  confidenj Total 

believed,  will   be  found  the  conditions  most  favorable  to  the  recov — 

from  ail  forms  of  disease.     These,  however,  can  be  found  only  by  patif"  ^~~' 

plodding  work   with   the  thermometer,  p83'chro meter,  wind- vane,  r^ ggpectfuUy  submitted,  in 
gauge,  etc.     For  this  purpose  an  army  of  observers  is  needed,  while  j^^ 
*  have  only  here  and  there  a  solitary  sentinel.     Asa  partial  contribut 
to  these  desirable  results  some  of  the  leading  features  of  the  climate 

Sacramento  and  San  Francisco — representative  points  of  the  intei|^Q^^ji2NT0,  Jnly  Ist,  1875 
and  coast  regions — derived   from  a  long  series  of  observation,  will[ 
found  elsewhere  under  the  above  caption.     Some  general  results,  al 
will  be  found  in  the  isothermal  lines  on  the  map  illustrative  of  the  aj 
cle  on  malarial  fevers  and  irrigation.     The  subject  is  of  great  im 
tance,  partly  for  the  reason  that  we  do  not  yet  understand  the  varii 
ways  in  which  climatic  conditions  and  changes  cause  sickness  and  de 
although  we  do  know  that  such  is  the  fact;  many  fatal  diseases  prevj 
ing  at  certain  warm  and  dry  seasons,  and  certain  others  during  sevi 
cold  and  wet  seasons.     Perhaps,  to  borrow  tlfe  metaphor  of  an  affilial 
Eoard,  (})  it  may  not  be  thought  wild  enthusiasm  to  hope  that  the  ti 
may  yet  come   "  When  the  chief  signal  officer  of  the  public  i 
department  shall  be  able   to  make  some   such   announcement  as  ti 

*  because  of  the  extreme  dryness  and  coldness  of  the  atmosphere, 
who  expose  themselves  unduly  thereto,  and  who  do  not  provide  agaij 
the  danger  by  artificial  moisture,  as  well  as  heat  in  their  rooms,  are 
this  time  in  danger  from  inflammation  of  the  lungs  and  from  croup;' 

*  because  of  the  great  warmth  and  moisture  of  the  atmosphere  there 
now  great  danger  to  children  from  diarrheal  diseases,  especially  in  cit 
and  places  where  there  is  not  an  abundance  of  pure  fresh  air.'  Wai 
ing  signals  might  well  be  published  concerning  dangers  to  life  a 
health  through  numerous  other  means  than  shipwreck,  and  throu, 
many  others  connected  with  meteorology.  And  this  is  only  possil 
through  the  use  of  long  series  of  accurately  recorded  observations." 
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behalf  of  the  California  State  Board  of 

THOS.  M.  LOGAN,  M.  D., 

Permanent  Secretary. 


CONTINGENT    EXPENSES    OF   THE   BOARD. 

It  will  be  seen  that  the  expenses  of  the  Board  have  fallen  within  t 


(1)    Second  Annual  Report  of  the  State  Board  of  Health  of  Michigan. 
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or  THE 


PERMANENT    SECRETARY    OF    THE    BOARD. 


he  State  Board  of  Health: 

entlemen;   In  accordance  with  our  organic  law  and  my  duties  as 

f  executive  officer,  I  beg  leave  to  offer,  for  your  acceptance  and  pre- 

-atjon  to  the  State  Legislature,  the  accompanying  report.     You  will 

jeive,  in  that  portion  addressed  to  the  Governor,  that  I  have  already 

rred  to  some  of  the  leading  topics  which  have  occupied  our  time 

deliberations,  calling  special  attention  to  such  questions  as,  in  our 

lion,  required  legislative  action.      Working  as  we  do  for  the  pub- 

and  writing,  not  for  the  professional,  but  lay  reader,  I  now  pro- 

e  to  give  the  results,  rather  than  the  details,  of  our  labors,  under 

ropriate  headings  or  groups,  in  as  simple  and  perspicuous  a  manner 

>os8ible;  and  afterward  to  arrange,  in  the  order  in  which  they  were 

d,  discussed,  and  amended  at  the  several  meetings,  the  papers,  em- 

lying  the  investigations  and  studies  of  the  committees  and  individual 

mbers  of  the  Board. 

Ill  of  which,  it  is  hoped,  will  meet  your  approbation. 

THOMAS  M.  LOGAN, 
I  Permanent  Secretary  California  State  Board  of  Health. 

Sacramento,  July  1st,  1875. 


Digitized  by 


Google 


21 


VITAL  STATISTICS. 


L  of  a  single  year  in  a  single  locality;  and  what  s  true  m  th.s  par- 
r  Jf  th  s  on/itera  of  vital  statistics,  is  true  of  otiier  items, 
r ''^^  nf  the  commendable  cooperation  of  the  members  of  the 
Tnrofession  in  v™u9  parts  of  the  State,  I  am  now  enabled  to 
tmeT  for  such  as  it  was  expected  would  be  furnished  through  the 
Kntality  of  the  registration  laws,  the  foUowmg 


AND    SANITARY    STATISTICS. 

I  have  prepared 


T    +»,     1     .  V-       .  ,  .  1         MOETUABY 

m  tbe  last  biennial  report,  certain  suggestions  were  made,  poj 
out  how  the  laws  relating  to  the  registration  of  marriages,  birthl      .       ^.      „,„„  „Honted  in  our  former  reports,  i  have  preparea 
deaths  might  be  so  amended  as  to  make  provision,  by  compulsory  ••suing  the  pian  ^'^"l  eighteen  hundred  and  seventy-four, 

for  more  complete  statistics,  than  it  is  found  possible,  to  collect  \^r  tables  tor  tne  ca,ienud  ^  ^^^.^^^  ^^  ^^  ^^^er  existing  circum- 
existing  circumstances.  In  accordance  with  these  suggestions,  so|ing'  f*  j*^"?rw7infwpntv  three  towns  and  localities  in  different 
the  friends  of  progress  in  this  matter  drew  up  a  bill  for  tbe  amend**'  *^®  .r^+oA  VhPDonulation  of  these  places  has  been  put 
of  the  law,  which  received  the  approval  of  tbe  Hospital  Commitl^ns  °\  ^'^^  *.  _  1.  .r:.  „,.Li-ian<.A  with  the  estimate  of  the  medical 
the  Senate,  to  which  it  was  referred,  but  for  lack  of  time  it  fail'  "' 

become  a  law.  The  reasons  why  the  law  should  be  amende(|«'"*''VW '.";r:"':%o  (,he  increase  or  decrease 
stronger  and  more  cogent  now  than  ever,  because  the  returns  have  '^^^t  •■  p  th!ir  Vactice  Bv  means  of  these  monthly  returns 
becoming  more  and  more  irregular  and  imperfect,  and  are,  ther<'n  *^*  ^'^t"  .Iti^f^  V^ontiiiuously  for  a  number  of  years,  we  are 
utterly  worthless  for  the  puqjoses  of  statistical  compilation  and  df  •>^^«.,'?ftL  ^^rilns  data  that  are  required  for  making  the  present 
Bion.  As  stated  in  my  report  to  the  Governor,  society  at  large  hl^^^*^  ^'^"^  ^1.^  those  of  our  former  reports, 
interest  m  these  statistics  over  and  above  the  personal  interest  ol  's  cO°>Pf' f'^  J.';°  ."  tho  difficulties  which  attend  a  correct  d 
few  who  record   them,  and  the  State  should  pay  for  their  coIlec^f«''*"°*''^\-5'' ?'^    I  «  dimcuit.es  ... 

Certainly  no  expense  for  recording  them  should  be  borne  by  pei'-^""^  *®  *  f    fi 

placing  them  upon  record.     As  the  law  now  stands,  "the  Secretai'l^  *'^^"'^  T°/.i:®  „j^' 
the  Slate  Board  of  Health  shall  prepare  and  furnish  to  the  Clerks  o  ^®''"'  ^^^^  *  ~ 


jmmitl^ns  "  .  ;"!  ;f  rt  in  accordance  with  the  estimffte  ot  the  niea 
it  fail',  for  *°,%'^°7  Pf"'tu„  monthly  returns  of  mortality,  and  who 
aendec-r^^Sf'  "^trthTTncrJase  or  decrease  of  the  inhabit 


are 
habitants 


few  who  record   them,  and  the  State  should  pay  for  their  co]\e^^'^''^l''°'^\Y'  '^Zi  de&litr^^ 

aths  to  be  credited  to  tbe  wrong  disease,  and  the 

ciu.  .»v-. most  ignorant 

several  Boards  of  Supervisors  of  each  county,  a  model  for  blank  f^^  to  give  a  certificate  of  death^ 


'm08t*i*gnorant  non-professional  persons  are  per- 
■       ■     but  little  reliance  can  be  placed  on 

Of  suitable  quality  and  size,  to  be  used  as  Vooks'o'fVecordlFbi^  statistics  as  to  speeial  ^^i^®^^®^;^^  toTudi%articular  diseases  as 
provision  is  made  as  to  how  these  books  shall  be  paid  for,  nor  iJ  '«  regard  to  total  moiouj^,  ^^^  ^^  ^^^  stomach  and  bowels, 
Secretary  authorized  to  have  them  printed.  This  is,  perhaps,  the  ,,nrapt'Ot'.  a'^eases  oi  ^"^  ,  ^y^^.i^i  f^^ers,  which  are  popularly 
cipa  reason  why  the  law  has  become  inoperative.  Some  of  the  Coi'f ''^*'  '^'P^!  '  '  ifiph  T  have  chiefly  confined  my  investigation.  My 
Clerks  have  provided  themselves  with  suitable  books,  and  make  pro  ^'^own,  and  to  ^  ''^f /^^i;  ■  ^s  condensed  a  form  as  possible,  by 
returns,  but-the  law  does  not  make  distinct  provision  therefor.     P«"t  purpose  is  oMj  lo  »"ow,      ^.^^^  ^_^^^^  investigated  in  such  re- 

i  seem  that  the  clerical  work  o"f  ot  tables,  a  rew  u  f  .^  ^^  ^j^^  j^^j^,  mortalit 


the  experience  we  have  had,  it  would 


elaborate  a  kind  as  that  involved  in  the  registration  ormarr7ageVbit''^^^;:f;j*'^,^^*5«rt!ra^^^^  severally  and  in  groups, 


and  deaths,  requiring  compilation  from  the  original    returns  and 


168, 


necessary  computations,  should  be  committed  to  the  Secretary  of  S.  ^^J^^e^^^^^^  ^^^^^^  ^.^^.^^^^ 


who  is  charged,  ex  officio,  with  the  duty  of  supplying  station^ 

printed  matter,  etc.,  for  State  purposes;  while  that  part  of  the'^sur^L 

lance  and  tabulation  which  exacts  a  certain  amount  of  technical  kno  ThP  names  of  these  gentlemen  will  be  seen  in 

edge  to   make  them  valuable,  might  remain   under  the  control  of    ^he  names  ot  u^ese  g      ,^  ^  _      ,^^  ,„^_,, 

Secretary  of  the  State  Board  of  Health.     This  is  the  plan  a 

other  States,  where  registration  laws  are  now  being  carried 


better  success,  after  many  years  of  abortive  efforts  and  trials.  fi'.  crf&vkisoruAritioch; 

be  consumed  in  attempt  '  ^^*  ^ 


tern  is  inaugurated  the  better,  for  it  must  be  borne  in  mind  that 


ity  from  all 


and   from  certain   principal  diseases,  -  .  i^+:^„     ,• 

and  trom  ce^^  ^^^P^^  ^^r^  ^^^  ^^^^^^  ^^^  ^^  population-i. 


Table  No.  1,  in  connection  with  the 


.  .  «    ., p*.  ^,  ^„»«»«v^ii,  ^fn.**^--'-^  -"-  —  -       .  nr  IT    IT    Hall,  Modoc  County;  l^r.  d.  .r. 

It  18  to  be  hoped  that  no  longer  time  will  be  consumed  in  attempt  -•  Dr.  tt.  A.  Ben4,  «««'.-B^%'*'|<''McMalian,  San  Jose;  Dr.  C.  G.  Kittredee, 
to  carry  out  the   present  defective  plan      The  sooner  a  different  8  S-'^DJt'j^UoS^^Stoma/br   -   " """  ^"*-*'  »^'  ^- 


rf,  TvLlare  County;  I)'-- ^v"^*  ^^Zf^' 


-       ^    B.  Robertson,  San  ^^^^o^^^^;   Vt. 

-      W.  L.  Graves,  Ocnfrcm«e; 


0. 
Salinas ; 


Dr. 


Dr.  li.  F.  Jones,  Sierra 


main  value  of  such  statistics  is  not  in  their  immediate  application  W.  Nichols,  gyoro/  I>^- J; .^J^^'^^  I>r.  P.  B.  M 

--     '  "  "'fc  w^s  are  not  available  for  present  purposes- 

LSwe^a!j'lruAX-r=^^ 

.  w  ,*         .  -    ^        iT ^^^^.^j,  . .^-Ti^utawoiis,  utvvi^^^^  "- --.ion  i&  ^'^"r^  ^inntha  of  the  calendar  year  to  lulnll  all 

as  the  life  insurance  business  is  based  upon  them;  but  no  life  insurai  ^^ reports  must  cover  the  twelve  consecutive  months  or  tne  ca 
comnan V   won  1  d   f,r n s t  nr  v An t.n  T»a  +  L  ^iV  ^ o  r.u « 1   ^«   +  k  ^  *v>  ^ ..+ « i :  * ,.  .  «  [JurDOses  for  which  they  are  requirea. 


i?.^/^,!!f.!?'^il?£^^^^^  "^^^^^^  or  months  only,  but  in  those  g^r^^^'^^i^eTand-DrrE 

J  use  of  want 
^      ^^^^      ^^  J  rs— still  thej 

Life  tables  are  of  great  pecuniary  importance^  to  the  peopfe^lnasmt  Sons^^^^^ 


i  not  available  for  present  purposes— 

J.  ,  .  -  ^  ^         --^e^l^ftough  the  reports  irom  tui?ac^»wv,--^^---"_-^^^^^ 

ln°™.l*^w>.-"?   •     r,f  •"'^"^  ^.^T'  *"'?  *''^^  it  depends  upon  tbfese  of  want  of  c«itimnt^  wi«^^  Boar^with  promptand  , reliable 

accuracy,  which  is  better  secured   by  prolonged  tha 


eral  principles  which  are  only  reached  through  long  series  of  obser  IhougrtTe^repoVte  from  these  various  sourc^^^^^ 

.      .  .      .     .ends  upon  tb  use  of  want  of  continuity  with  J^^^^ 

bv   hastv  loi/^^still  they  havB  proved  useful  Jf  .*"^''*^^^''^^^^^  ^^  ^  future  occasion 
.Lt^'fl.Z:  ^^^"^-^^^rtrS^S^^  i- the  regular  mc 


company  would  trust  or  venture  their  capital  on  the  mortality-ex^'^'^^^^®^^^^  ^^^^^  *^®^ 
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In  Table  No.  1  is  shown  the  death-rate  in  twenty-three  px-j 
cities  and  towns  of  the  State,  as  well  as  the  total  mortality  by  ail! 
in  these  localities,  and  the  deaths  and  percentage  of  deaths  by  s^ 
the  most  generally  prevalent  diseases. 

The  twelve  months  included  in  this  table,  show  the  ratio  of 
per  one  thousand  of  population  to  be  17,2.     In  our  last  biennial 
for  the  fiscal  year  eighteen  hundred  and  seventy  one-seventy-two, 
was  the  healthiest  year  ever  experienced  in  California,  this  rati 
17.1;  while  in  our  first  biennial  report  for  eighteen  hundred  and  bq\ 
seventy-one,  the  ratio  was  18.8.     Thus  it  is  seen,  at  a  glance,  thj 
withstanding  the  unprecedented  immigration  during  the  last  two 
revealed  in  the  rapidly  increasing  population  of  most  of  our  towi 
death-rate  has  been  but  slightly  affected.     This  is  the  most  reniar 
"when  we  reflect  upon  the  great  numbers  who  now  resort  to  Call 
as  a  sanitarium,  in  the  last  stages  of  consumption,  and  dying  hei 
to  the  sum  of  mortality. 

In  order  to  arrive  at  a  distinct  comprehension  of  the  bearing 
ures  in  this  table,  it  must  be  borne  in  mind  that  the  limit  of  perc 
of  deaths,  which  statisticians  agree  to  be  unavoidable,  is  eleven 
thousand.     All  above  this  they  hold  to  be  preventable,  by  precai 
in  healthy  countries.     In  rare  instances  the  rate  falls  below  the 
sary  limit,  as,  for  example,  in  Michigan,  where  it  was  as  low  as  ei 
the  thousand.     I  am  not  aware,  however,  that  what  is  termed 
essary  rate  has  ever  been  reached  in  cities.     Mortality  is  always 
greater  where  the  population    is  dense,  and  in  London  the   sta 
sought  to  be  obtained  is  seventeen  in  one  thousand,  though,  in  faci^ 
has  thus  far  always  been  exceeded.     In  practice,  it  is  genera.    " 
ceded  that  city  mortality,  when  under  twenty,  shows  a  very  hi 
of  health.     When  varying  between  twenty  and  twenty-five,  it 
fair  standard  of  health;  and  when  reaching  thirty,  it  shows  an 
degree  of  sickness. 

The  following  Table  No.  2  has  been   compiled   for  the  purpoE 
affording  the  means  of  forming  a  judgment  respecting  the  salubrj 
our  three  principal  cities,  when  compared  with  other  American 
particularly  in  relation  to  consumption.      It  is   based  chiefly 
authority  of  the  Eegistrar  of  Yital  Statistics,  Brooklyn. 


TABLE    No.    2. 

iparative  mortality  statistics  for  eighteen  hundred  and  seventy^four. 
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rork 
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1,040,000 

775,000 

450,000 

450,000 

395,000 

375,000 

350,000 

260,000 

207,000 

200,770 

150,000 

145,000 

137,000 

100,000 

99,608 

80,000 

65,000 

59,000 

50,000 

50,000 

43,000 

34,000 

34,000 

30,000 

21,000 

20,000 


28,727 

15,238 

11,011 

6,506 

8,025 

7,812 

7,401 

5,321 

6,798 

4,044 

2,959 

2,195 

3,381 

1,909 

1,983 

1,405 

1,591 

1,073 

1,948 

1,148 

1,177 

479 

626 

338 

313 

278 


27.62 
19.66 
24.46 
14.45 
20.29 
30.83 
21.14 
20.46 
32.76 
20.14 
19.72 
15.13 
24.68 
19.09 
19.90 
17.56 
24.47 
17.85 
38.96 
22.96 
27.21 
14.09 
18.41 
11.16 
14.90 
12.65 
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0^ 
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4,033 
2,304 
1,267 
581 
630 
1,309 
1,036 


556 
471 
178 
331 
136 
269 
188 
231 
197 
98 
137 
148 


16 
32 
53 
25 


14.04 
15.12 
11.45 
8.93 
7.85 
16.75 
14.00 


13.75 

15.90 

8.10 

9.78 

7.12 

13.58 

13.38 

14.52 

18.35 

5.05 

11.93 

12.55 

14.19 

.25 

9.46 

16.93 

8.99 


3.88 
3.10 
2.81 
1.29 
1.62 
3.46 
2.96 


^.77 
3.14 
1,23 
2.41 
1.36 
2.70 
3.10 
3.55 
.2.96 
1.96 

3.41 
2.00 


1.06 
2.52 
1.25 


le  plan  of  giving  the  mortality  rates  for  a  series  of  years,  affords  ft 
1  more  correct  means  of  comparison  than  can  he  obtained  by 
lination  of  the  rates  of  a  single  year.  ,  ,        ,  .  ^ 

\e  following  table,  Number  3,  is  extracted  for  this  purpose  from 
'eport  of  the  Health  Officer  of  San  Francisco.  The  rates  for  eigh- 
hundred  and  seventy-four  heing  added,  so  far  as  they  have  come  to 

r  this  means  it  is  readily  seen  that  a  serious  epidemic  affecting  some 
8  one  year  and  others  the  next,  would,  were  one  year  the  basis  of 
ment,  cause  unjust  discrimination.  ,  ^.  -r      «        t    ^u 

lis  is  particularly  noticeable  in  New  Orleans  and  St.  Louis.  In  the 
named  city  the  rate  was  54.3  in  eighteen  hundred  and  sixty-seven 
far  less  in  all  the  other  years;  and,  in  the  second,  the  rate  of  46.^5 
ghteen  hundred  and  sixty-six,  was  not  half  as  much  in  any  suc^ 
ing  year,  save  eighteen  hundred  and  sixty-seven.  A  glance  throug^ 
table  shows  that  a  uniformly  high  rate  prevails  in  New  York  and 
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New  Orleans,  and  in  several  of  the  English  towns-  while  th^  i^.  .     rvu.^.\ 
obtains  in  regard  to  Philadelphia,  San  Franeisc^,  81^0^  C^^^^^ 
"v^i^^fl^?^  The  great  BimilaritrbeVw^'Ji^^^^^^^ 


27 


ghest  death  rates  are  found  in  Santa  Barbara  and  Marys- 

^„^  mortality  by  consumption  in  the  former  place,  as  well  as  the 

ilarity  betwei' j^iortality,  is  aggravated  by  extraneous  causes — the  advent  of  the 

^.  .i»  /^__     .   ^  .       .  letudinarians  in   search   of  a   more  favorable 

beinff  tho  ht^aUhiVaiJ^l^^Z^^u^l  •    Vu  ""^  '^^'i  f^.""^?  carries  oit  the  patte.  which  invalidate  any  legitimate  deductions  as  to  local  salubrity. 

and  iV\?t;tu;:^?Te;2be"let:  srSl°t  t  eSelf  hr° '•'-^^'^  ^"^^  ^^"^'-  P'^^^'  ^''^''  *^^--'^  ^"  exemplification  of  what 

sixtv-ftiiT  tUa  .af.  was  46,3  in  one  thousand.     The 


average  rates  in 
affords  an 


sixty-six,  the  rate 

Francisco  and  Ph 

rank  as  very  healthy  cities^ 


undre^gQQ  advanced  in  another  part  of  this  report  respecting  the  slow 


FraLcisco  and  Philade"lphia  ^or^eTponds'vei^  cWirrrT*^?.^  f  ^^'''  ^'^  malaria  in   the  production  of  phthisis.     Our  statistics 
P5ilt,*ix7  ojf.^o  '^       ^o^^y,  <*uu  gives 


J  IT  a  high  death-rate  here,  both  from  malarial  fevers  and  consumption, 
Of  smaller  towns"'  OakUnH  mnt  *     t>  f^tio  per  one  thousand  of  population  being  in  both  cases  8.2.     As  is 

Table  2^umber  2  the  rate  wl/ 7lT  ;^^^-   v?.  ^^^^^^  ^^^f ^e,  as  s<   known,  pulmonary  affections  are  often  associated  with  repeated 
four.     Sacramento  ranks  L^t  to  oik UnT  ^"^^red  and  sei^ks  of  intermittent  fever,  followed  by  malarial  cachexia;  and  in  this 

^  ^*  we  can  account  for  the   large  ratio  of  deaths  by  consumption  in 

ysville,  which  is  confessedly  proclivous  to  malarial  diseases. 
TATiTT?     Arn     •?  issing  on  from  the  consideration  of  the  variation  in  the  death-rate 

i.Ai5ijJL     JNO.    3.  ^gg^  different  localities,  which  demonstrates  that  different  causes  are 


SJiowina  thp  nt/mhpr  r,f  ^on^-k.  n  -,  ork,  we  proceed  in  the  search  for  these  and  their  preventives,  to 

^f«7iL"«^^  ^^otisand  of  inhabitants  nine  into  the  total  number  of  deaths  each  month,  in  connection  with 


following  cities  of  Europe  and  America; for  ZeHe^^^^^^^^^ 


UNITED   STATES. 


We w  York , 

Philadelphia.. 

Brooklyn « 

St,  Louis 

Chicago 

Baltimore 

Boston 

Cincinnati 

New  Orleans 

San  Francisco 

Sacramento 

Oakland r. 

Average,  fourteen 
cities....... ,. 


large 


GREAT  BRITAIN. 

London ...... 

Liverpool 

Glasgow , 

Manchester 

Birmingham  , 

Dublin 

Leeds 

Sheffield 

Edinburgh 

Bristol 

Newcastle 

'Average,     twenty-one 
large  towns 


1866. 


33.5 
24.3 
27.8 
46.3 
32.2 

'22!8" 
34.9 


21.0 
19.7 


1867. 


32.3 

19.8 
27.8 
30.2 
21.2 
24.4 

"ioA 

54.3 
19.2 
16.0 


1868. 


25.4 
20.6 
24.4 
20.6 
23.7 


24.6 

27.4 
25.5 
24.6 


29.4 
20.2 


20.6 

23.2 

'23.3' 

18.0 


23.3 
26.0 


race,  age,  and  nativity. 

[le  large  disproportion  of  the  sexes  is  the  first  feature  that  strikes 


29.3 
22.7 
24.1 
21.3 
24.5 
25.9 
24.3 


36.2 
21.0 
23.2 


2.46 


24.0 
31.1 
29.8 
27.8 
211 
24.0 
28.2 
25.2 
26.3 
29.9 
25.4 

25.8 


27.5 
22.6 
24.7 
168 
21.5 
25.2 
22.7 
21.7 
28.0 
17.4 
19.1 


24.1 


24.7 
35.1 
32.9 
31.2 
24.9 
26.2 
26.4 
28.3 
26.9 
23.2 
32.2 

26.9 


32.6 
26.3 
30.0 
23.0 
27.6 
25.^ 
30.5 
20.5 
30.6 
17.5 
19.5 


27.9 
20.3 

25.2 


23.9 


28.4 
22.8 
35.8 
20.3 
20.1 
14.4 


ntion  in  Table  J^o.  4,  there  being  sixty  four  per  cent  male  to  thirty- 

1870. 1 1871.    1872.  j  1873.  P^r  cent  female  decedents  among  the  total  deaths.     This  percentage 
not  varied  materially  within  the  last  six  years,  although  formerly 
disproportion  was  much  greater,  in  consequence  of  the  great  rush 
er  of  male  adventurers  without  their  families.      The  last  United 
es  census  shows  that  about  the.  same  disproportion  of  deaths  in  the 
js  obtains  in  all  the  new  States  and  Territories,  owing  mainly  to  the 
that  the  males  comprise  about  sixty-two  per  cent  o^  the  population. 
[,  making  allowance  for  this  fact,  the  ratio  o^  deaths  for  males  con- 
es too  much  in  excess,  and  sustains  what  was  advanced  in  our  last 
)rt,  respecting  the   very   natural  supposition   that,   with   his   more 
)rous  frame  and  sturdier  malte,  the  vitality  of  the  male  should  be 
Iter  than  of  the  female,  his  average  life   longer,  his  greatest  age 
iter.     That  it  is  not  so,  however,  is  a  problem  which  science  has  not 
solved. 

This  law  of  population  holds  good  in  every  country  of  which  we 
e  any  statistics,*  about  five  per  cent  more  males  than  females  are 
n,  but  at  five  years  of  age  more  girls  are  alive  than  boys.  Again,  at 
ry  period  of  life,  the  ''expectation  o^  life,"  as  insurance  companies 
u  it — that  is,  the  average  term  yet  to  live — is  greater  in  women  than 
men.  And,  finally,  of  very  old  persons,  the  large  majority  are 
nen.  So  true  is  this,  that  the  last  census  of  France  shows  that  at 
age  of  ninety  years,  there  were  three  women  to  two  men,  and  at 
age  of  one  hundred,  the  number  of  women  was  more  than  sixteen 
BS  the  number  of  men."  (^) 

Hth  regard  to  race,  the  mortality  of  the  black  is  nearly  one  and  a  half 
cent,  while  the  black  population,  according  to  the  United  States  cen- 
is  Jess  than  one  per  cent  of  the  whole.     This  shows  the  same  larger 


26.6 


21.4 
27.0 
28.4 
28.5 
22.9 
28.9 
27.8 
26.0 
26.4 
22.0 
26.3 

24.3 


22.4 

25.9 

*36!2 
24.8 


27.5 


30.3 
24.0 


Eeverting  to  Table  No    1    wp  fin/l   Q+^r^t*        4.  i  •  Kality  than  that  of  the  whites,  which  has  been  observed  everywhere, 

Oakland,  and  even  of  Petalui^a  wl^VK  |5locJ£ ton  taking  precedend  especially  in  the  Southern  States,  but  which  cannot  reasonably  be 
lowest  death-rate  of  our  smaller  t.^--^      n/,!?!^''!^?''^*  presentejribed  to  the  influence  of  race  as  its  chief  factor,  according  to  the 


towns. 


iiealthiest  localities  in  the  State. 


---  ^.^»»,  .^^vxi,,  i^iuoeutisinuea  to  the  influence  of  race  as  its  cniet  lactor,  aceoraing  x-o  xni 
Id     'h-  K  ^^^^^'  Dixon  Imlar  idea,  unless  it  be  maintained  that  this  high  comparative  death 


a  slight  precedence  of  Suisun  and  Fairfield,  which  are  show n7o"b| 

lyou  County,  anfl 
they  are  respecti^  George  H.  Naphey's  Counsels  on  Kature  and  Hygiene, 


"^^'^^Z'2Ti^v:T\u':iS^^!:^ss:s:,'^-^i:^,T 
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rate   is   the   cause   of   the    Negro's    poverty   and    adverse   sock  ,.  .,        ^   a     ^      il        /%  *  i.  j  -».t  u        -t 

domestic  conditions.     The  white  race  is  no  more  above  the  influ,)rresponding  months  of   September,  October,  and  November,  at 
bad  sanitary  conditions  than  the  Negro,  and  exhibits  an  equal|rmer  place,  but  two  died.     Not  a  single  one  of  these,  however, 
death-rate  when  the  ne 
exist.     Take,  for  examj 

York;  In  eighteen  hundred  and  sixty  eiffht  the  deaths  in  the  tei*'''^  ,  ,     .-       ,       ■ .     ^  j  ^     xi,     u   u-^      i>    •   •.•     j 

houses,  and  in  the  hospitals  and  other  charitable  institutions  (the  iprdinary,  so  long  as  he  is  not  subjected  to  the  habits  of  civilized 

of  which  are  mainly  derived  from  the  tenement  housesV  consent  '^  '«  ^^^  .*^  ^'1'*'^  ^'^f  ?".  ^"empts  to  elevate  the  moral  and 
75.79' per  cent  of  the  total  mortality  of  the  city.  In  other  worc'ctual  condition  of  the  aborigines  produce  physical  deterioration, 
smaller  half  of  the  population  of  New  York  furnished  more  thaa^me  observation  has  been  made  by  Livingston  DuChaillu  and  &.r 
times  as  many  deaths  L  the  larger  half  who  lived  in  private  dwe'I  Baker,  respecting  the  Negroes  of  Central  Africa  rhe  last 
But  while  the  facts  in  our  possession,  and  which  cannot  be  sho '  a^^^^^^^y  f^y.«  ^^  "^^^'"  ^^^-  ^  .?^^  of  mama  nor  met  with  more 
our  tables,  can  hardly  be  used  to  sustain  the  opinion  that  the  moi'^e  idiot.  Africans  never  commit  suicide  and  never  go  mad;  the 
of  the  Negro  race  is  greater  here  than  thiit  of  the  white,  ceteris  p"  ^^^^^  g'^«  ^'^^^  ^"^  cvvpi,\es  or  monsters.  In  his  enumeration  of 
on  account  of  the  mere  influence  of  race,«er  «e.  they  ^.i^^rlv  ^s  ^^  "e^^"- '^^"t'O^s  *°^';*^'^'«f '^  f  ^^'J"^^"'*' '^"^^'*;^«  *''*^  ^ 
what  has  been  observed  everywhere  respecting  the  relative  suscept^d  dysentery  are  prevalent  and  fatal;  that  typhoid  fever,  measles. 

of  the  white  and  colored  races  to  some  of  the  causes  of  diseai'^ng  "O"-?'^!  «<'*''l«'  ^^^^I'  ^f^^P'  **"'^  '^'T?ffj;]^^}'^.  ""^nown. 
^g^tfj  hout  entering  into  any  further  analysis  of  this  division  of  our  table, 

Not  to  be  too  circumstantial,  the  greater  liability  of  the  j  it,  that  the  white  race  is  thus  by  comparison  demonstrated  to  have 
especially  to  pneumonia,  and  other  diseases  of  the  respiratory  ol**  P'-^P*'.';'^^"'^*^^'?^^''^*''*^/"'^'''*'"^^*!''*^"^'^/*'^^^^^^^ 
and  the  tubercular  diseases  in  general,  appears  to  be  chiefly  instrui  'h>le  admitting  this  prima  facie  evidence  of  the  superiority  of  the 
in  the  production  of  a  large  comparative  mortality;  while,  on  the«i^°'  '"  ''eference  to  resistance  to  disease,  it  must  be  remembered 
hand,  the  well  attested  exemption  from  malarial  diseases,  diptheri  ^t.^-'V"  not  responsible  tor  our  diseases,  but  that  man  b.mself  is 
scarlatina,  in  squaring  the  account,  would  leave  a  very  small,  i 'g'«'^l°'-' ^''^  that  if  he  is  ever  made  free  from  them  it  w.  I  be  by 
balance  at  all,  against  the  Negro  race.  The  Fauna,  Flora,  and  ra  '^'"f  J^'^Z"  ''^".'^"''^'  ^"t^.^,'''"»""S  '*  '"f  t*''"hrJuriL  iLTh 
men  have  been  created  with  different  inherent  adaptations  for  eac '  °  ^T*^  fl^y  <?;X>9tet.ce.  If  the  advancement  in  health  and  length 
ticular  clime.  Transplanted  to  an  uncongenial  soil  they  do  not  flo ^  '^^»l'tornia  has  resulted  f'om  the  limited  improvements  that 
but  on  their  native  grounds  are  strong  and  hardy.  This  well  estab  1'''^^'*^  ^^^"  ""''^''  '"  ''"''  '"'''^^?  ^^  u'^^'  ^\"''^,^^^.  American  settle- 
fact  presents  the  reason  why  the  Negro  is  so  proclivous  to  varlo "^^^ S''^^'  f^^f  °«^  wa];ra>?ted  in  believing  the  improvement  will 
flammatory  diseases  of  the  respiratory  organs,  while  he  seems  to  ^°  ^'"^ V"'^"*'*.J.'  brought  into  much  closer  harmony  with  sana- 
riate  on  the  malaria  of  his  native  zone.  ''^^:     ^°  s*''"^  things  pertaining  to  the  preservation  of  health  we 

The  remarks  respecting  the  mortality  of  the  Negro  race  appli'*'*  "«P''o^«J.  ''"t  ^a^'j^"-  retrograded  in  the  means  for  securing 
rtain  degree,  also" to  the  copper-colored  races,  which  include  01  ^°»  ^^PP'^  «^  P"»'^  ^'^'f '  '"  ^^^  """'""^J^'  ^^•'''"^'^*r«'  and  efficiency 
,d  Indians.  These  constitute  about  ten  per  cent  of  the  popul  ■T.f'u  ^^"^^ l^'lf.f  of  ancient  Eome  for  conveying  quickly  into 
while  the  mortality  is  11.3  per  cent.  This,  however,  does  not  rep. '^V^.'^^''^."  the  filth  of  that  vast  city;  in  the  number  ot  splendidly 
the  real  rate,  inasmuch  as  the  Chinese  decedents  ar^  excluded  troT'^ .P^^l^''  ^""t'.""  ''n't!'  *"  "^'"^  ''•  **"  u,  ^"'^  ^^  '  ' 
computations  for  some  localities.  The  mortality  of  the  Chin^f  ^'P^''"  f  *'"''  ^*.**5  ^''^^  ^^^'  "f  comparison  whatever 
malarial  fever  was  frightful,  in  the  neighborhood  of  Oroville,  duri^*^''";^  embraces  within  her  boundaries  every  physical  and  climatic 

^^^+^,«   ..^  A «*    Q^^* L.„    ^_x_i.^_         ,    XX  .  ^7        lOQthat  13  necessary  to  invigorate  and  energize  the  health  and 

"ler  analogue,  in  Ancient  Greece, 
insufficient  to  paralyze  the  men- 


months  of  August,  September,  October,  and  November,  and  yei ^  '^V^  necessary  to  'nvgora 
does  not  appear  in  the  table.     In  San  Francisco,  according  to  the  a'**^  "f.^^''  '"'?''^'^'^°t«-     ^^'ke  he. 
report  of  the  Health  Ofiicer.  ending  June  thinieth,  eighteen  hu  ^^.^^^  ^^i±;"  ISl^f  T!/, 


Ead  as  their  sanitary  PuiToundintrs  are  in  the  ovpromwrfpd  and    4.i_     .  .    ,         .  ,      />      -       «  -  -r.  i       .      - 

condition   of  the  quarters   which^  they  occupy    we  do   not   find  '^^  knowledge  they  possessed  of  a  perfect  system  of  hygienic 

asTehU\fr?adV?eertr.'vf«L7r"''f^  '^  '^^  '^t^K*'^"''  Chin ,^3,  j^  ^^.^^^,  ^1^^^  .^  ^^^^3  ^^^.^^^  ^^^^  ^^j^  ^^^le  consists  in 
of  New  York    ^  exist  among  the  tenement-house  popu  ,rtality  ^y  months,  which  we  will  now  discuss  in  connection  with 

As  an  oflset  to  the  terrible  mortality  by  malarial  fever,  just  al*^  ^"^^  'P'^'^'  °^"'^^  *"*"  *^'*  mortality.     It  will  be  observed  that 
to,  among  the  Chinese  near  Oroville,  Dr.  J.  Bradford  Cox,  physicii 
the  Hoopa  Valley  Indian  Reservation,  in  Humboldt  County,  rej) 
that  out  of  three  hundred  and  one  sick  Indians  treated  by  him  d 


and  seventy-four,  the  deaths  among"the  American  poparation  are  ff^I  ?[  ^  ^f^^'  "^  ^*^""°*'  ""^  *  Plutarch,  and  where  everything 
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rate  was  32.1  per  one  thousand. 
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The  greatest  number  of  deaths  occurred  in  October 

The  next  greatest  number  of  deaths  occurred  in  January 

The  next  greatest  number  of  deaths  occurred  in  July 

The  next  greatest  number  of  deaths  occurred  in  December..., 
The  next  greatest  number  of  deaths  occurred  in  August...... 

The  next  greatest  number  of  deaths  occurred  in  March 

The  next  greatest  number  of  deaths  occurred  in  June 

The  next  greatest  number  of  deaths  occurred  in  September.,. 
The  next  greatest  number  of  deaths  occurred  in  November.. 

The  next  greatest  number  of  deaths  occurred  in  May 

The  next  greatest  number  of  deaths  occurred  in  i^ebruary.... 
The  least  number  of  deaths  occurred  in  April 


Total  for  twelve  months.. 


As  established  in  former  reports,  the  greatest  mortality  was  not 
dent  with  the  highest  temperature,  but  occurred  two  or  three  r 
after  this  period,  when  the  system,  exhausted  by  the  prolonged  I 
Summer,  yields  to  the  pernicious  influence  of  malaria.  This  is 
in  the  Comparative  Table  No.  5,  to  which  attention  is  now  called, 
proceeding  from  ail  causes  to  the  special,  we  trace,  through  the  pi 
sion  of  the  months,  the  fatal  march  of  certain  prevalent  diseases. 

The  largest  number  of  deaths  caused  by  any  one  disease  was 
from  consumption;  (})  the  greatest  mortality  by  this  disease  being 
December,  and  the  least  (45)  in  July.     For  the  purposes  of  comp,^ 
and  in  order  that  the  mortality  of  the  three  years  covered 
reports  may  be  seen  at  a  glance,  the  monthly  deaths  of  the  pr^ 
years  are  placed  in  the  left  hand  columns  of  Table  No.  5.     In  i 
the  comparison,  however,  the  large  increase  of  the  State  in  popiq 
within  the  two  last  years  (one  hundred  and  fifty  thousand,  more  o:^ 
must  be  kept  in  mind.     As  with  consumption,  we  find  the  greatcs 
ber  of  deaths  by  other  diseases  of  the  lungs  (62)  occurred  in  Dec-1 
and  the  le^st  (21)  in  July.     This  corroborates  what  has  been  sti 
other  parts  of  this  report  respecting  the  influence  of  cold  and 
weather  in  the  causation  of  those  diseases,  and  on  the  other  hai 
beneficial  effect  of  a  warm,  dry  atmosphere. 


(1)  See  remarks  on  this  disease  in  articles  on  "  Malarial  Fevers  and  Consumpti 
on  "  Climatology  and  Consumption." 
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umber  of  deaths  occurred  in  October 

iest  number  of  deaths  occurred  in  January...., 

iest  number  of  deaths  occurred  in  July 

Lest  number  of  deaths  occurred  in  December.. 
test  number  of  deaths  occurred  in  August. «.. 

test  number  of  deaths  occurred  in  March 

test  number  of  deaths  occurred  in  June 

test  number  of  deaths  occurred  in  September, 
test  number  of  deaths  occurred  in  November 

test  number  of  deaths  occurred  in  May 

test  number  of  deaths  occurred  in  J^'ebruary.. 
ber  of  deaths  occurred  in  April 

welve  months 


661 
521 
509 
509 
507 
500 
487 
484 
482 
459 
443 
436 
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ished  in  former  reports,  the  greatest  mortality  was  not  coinci- 
he  highest  temperature,  but  occurred  two  or  three  months 
eriod,  when  the  system,  exhausted  by  the  prolonged  heat  of 
elds  to  the  pernicious  influence  of  malaria.  This  is  shown 
parative  Table  No.  5,  to  which  attention  is  now  called,  while 
from  all  causes  to  the  special,  we  trace,  through  the  progres- 
months,  the  fatal  march  of  certain  prevalent  diseases. 
est  number  of  deaths  caused  by  any  one  disease  was  (842) 
mption;  0)  the  greatest  mortality  by  this  disease  being  (93)  in 
and  the  least  (45)  in  July.  For  the  purposes  of  comparison, 
ier  that  the  mortality  of  the  three  years  covered  by  our 
y  be  seen  at  a  glance,  the  monthly  deaths  of  the  previous 
placed  in  the  left  hand  columns  of  Table  No.  5.  In  making 
ison,  however,  the  large  increase  of  the  State  in  population 
two  last  years  {one  hundred  and  fifty  thousand,  more  or  less,) 
pt  in  mind.  As  with  consumption,  we  find  the  greatest  num- 
bs by  other  diseases  of  the  lungs  (62)  occurred  in  December, 
St  (21)  in  July.  This  corroborates  what  has  been  stated  in 
5  of  this  report  respecting  the  influence  of  cold  and  damp 
the  causation  of  those  diseases,  and  on  the  other  hand,  the 
ifect  of  a  warm,  dry  atmosphere. 
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From  diseases  of  the  stomach  and  bowels,  the  greatest  number  (80) 
for  any  one  month,  recorded  in  our  biennial  reports,  by  diseases  of  these 
organs,  occurred  in  July.  Thirty-four  of  these  were  caused  by  cholera 
infantum,  in  San  Francisco*  This  appears  to  be  an  exceptional  instance, 
for  the  very  inconsiderable  mortality,  heretofore,  by  this  infantile  dis- 
order, has  been  cause  for  much  congratulation.  Probably  in  no  large 
city  in  the  country  is  there  such  iramunitj''  from  this  disease.  In  some 
cities,  as  New  York  and  Chicago,  the  fatality  is  enormous.  By  the  fol- 
lowing statement,  prepared  by  the  Health  Officer  of  San  Francisco,  for 
the  fiscal  year  terminating  with  June,  eighteen  hundred  and  seventy* 
four,  it  appears  that  San"' Francisco  has  the  lowest  rate.  It  is  remark- 
able that  liew  York  has  eight  times  and  Chicago  seven  times  as  many 
deaths,  by  these  diseases,  in  proportion  to  population,  as  San  Francisco. 
Only  those  under  two  years  of  age  are  included: 


Number  of  deaths  to  each 
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Inasmuch  as  cholera  infantum  is  a  Summer  disorder,  and  as  San  Fran- 
cisco has  no  Summer  climate,  we  must  look  to  some  accidental  circum- 
stances— as  either  foul  air  or  adulterated  milk,  or  both — as  the  causes 
of  the  unusual  mortality  by  this  disease.  With  pure  air  and  wholesome 
food,  cholera  infantum  can  never  prevail  in  our  metropolis  as  it  does  in 
the  JBastern  cities. 

Diptheria  and  scarlatina  have  occasionally  prevailed  since  the  epidem- 
ics of  eighteen  hundred  and  sixty  and  eighteen  hundred  and  sixtj'^-nine- 
seventy,  but  generally  in  a  very  benign  form,  as  demonstrated  by  their 
low  death-rate.  This  remark  is  especially  applicable  to  the  former 
disease.  In  June,  eighteen  hundred  and  seventy-^ three,  however,  the 
latter  disease  took  a  new  departure  in  San  Francisco,  where,  in  the  fol- 
lowing December,  it  reached  its  culmination:  the  deaths  amounting  to 
eighty  one.  In  January,  eighteen  hundred  and  seventy-four,  a  rapid 
diminution  to  forty-seven  deaths  took  place,  and  from  the  subsequent 
months  to  the  end  of  the  year  a  remarkable  fluctuation  in  the  mortality . 
was  observed,  when  it  began  permanenily  to  decline.  Fortunately, 
about  this  time  the  vacation  in  the  schools  came  to  the  aid  of  this 
Board,  which  had  advised,  but  in  vain,  their  closing;  for  from  this  junc- 
ture the  force  of  the  epidemic  was  stayed.  Scarlatina  was,  neverthe- 
less, by  no  means  confined  to  San  Francisco,  but  visited,  as  seen  in 
Table  J^o.  1,  Oakland,  Los  Angeles,  Stockton,  and  other  places,  with 
considerable  severity.  In  Sacramento  the  progress  of  the  disease  was 
very  eccentric,  occurring  so  irregularly  and  at  intervals  so  remote  as  to 
suggest  the  idea  of  its  sporadic  character.    At  the  present  writing,  how- 
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ever — June,  eighteen  hundred  and  seventy-five — this  scourge  of  child- 
hood, after  exhausting  itself  in  San  Francisco  and  the  coast  towns, 
seems  to  be  extending  its  ravages  among  our  interior  towns  with  great 
malignancy.  The  ursemic  complication  appears  to  be  predominant  at 
present,  occurring  in  connection  with  every  form  of  development  of  the 
eruption,  angina,  or  U^^r.  Whether  the  eruption  be  intense  or  mod- 
crate,  or  imperfectly  developed,  or  entirely  absent,  or  it  run  a  pro- 
tracted or  brief  and  rapid  course,  the  alab'ming  anasarcous  symptoms 
frequently  present  themselves,  and  especially  in  the  latter  instance.  In 
its  present  phase,  here,  the  disease  has  become  a  terror  to  parents.  The 
only  reliable  preventive  lies  in  absolute  isolation. 

The  remaining  special  diseases  it  remains  for  us  to  consider,  in  this 
connection,  have  been  placed  in  our  table  (No.  1)  under  the  general  term 
of  typho-malarial  fevers.     In  this  class,  as  stated  elsewhere  in  this  re- 
port, have  been  included  all  the  varying  forms  of  those  fevers  supposed 
to  be  dependent  on  one  or  the  same  poison~-the  different  grades  de- 
scribed by  medical  writers,  from  the  simple  intermittent  to  the  continued 
and  pernicious,  bearing  a  pretty  direct  ratio  to  the  intensity  of  the 
poison.     These  diseases  proved  most  fatal  (32  deaths)  in  November,  and 
least  fatal  (5  deaths)  in  May,  which  was  the  healthiest  month  in  the  year. 
Their  percentage  of  mortality  to  other  diseases  occurred  in  the  follow- 
ing localities,  in  the  order  in  which  they  are  respectively  named,  as  fol- 
lows:   Colusa,  15.5  per  cent;  Marysville,  13.5;  Placerville,  11.5;  Napa, 
7.7;  OroviUe,  7.2;  Siskiyou,  7.1;  Stockton,  6.6;  Dixon,  5.9;  Sacramento, 
4.7;  Petaluma,  4.4;  Folsom,  4.1;  Oakland,  3.9;  San  Francisco,  3.0;  Wat- 
sonville,  2.2;  Eedwood,  2.2;  Los  Angeles,  2.0;  and  Santa  Barbara,  0.9. 
In  San  Diego  County,  Truckee,  St.  Helena,  Santa  Cru«,  and  Downie- 
vjlle,  there  were  no  deaths  by  these  fevers.     These  facts  corroborate 
what  was  stated  in  former  reports,  that  the  whole  State  is  more  or  less 
subject  to  malarial  diseases.      They  fail,  however,  to  afford  a  correct 
idea  of  the  real  state  of  the  case  in  certain  localities.     For  instance,  in 
OroviUe,  where  the  mortality  is  put  down  to  only  7.2,  no  account  was 
taken  of  the  mortality  among  the  Chinese  portion  of  the  population, 
which,  as  already  stated,  was  frightful.     ^*  The  Chinese,"  according  to 
Dr.  Vance,  "are  scattered  from  this  place  down  the  Feather  River,  for 
three  and  one  half  miles— in  all  about  seven  thousand— mining,  almost 
entirely  with  the  rocker,  and  more  or  less  naked,  and  in  the  water.     A 
few  died  in   the   early  part  of  the  Summer,  but  little  attention  was 
attracted  until  August,  when  they  began  to  die  more  frequently.     I 
have  been  at  a  cabin  wherein  there  would  be  fifteen  to  twenty  occu- 
pants, and  one  half  of  them  sick  with  fever— either  intermittent,  bilious, 
or  typhoid— all  of  whom  could  have  been  cured  by  proper  treatment.    I 
have   prescribed   for  about  two   hundred,  and  of  these,  my  druggist 
says,  five  have  died.     A  prominent  Chinese  merchant  has  just  informed 
me  that  the  dead  amounted  to  about  one  hundred.    The  following  is  the 
undertaker's  list:   Deaths  in  August,  18;  September,  23;    October,  30; 
November,  12;  add  twenty  per  cent  not  reported,  and  we  have  a  mor- 
tality of  100." 

Dr.  P.  B.  M.  Miller,  who  has  published  a  very  interesting  account  of 
this  epidemic  in  the  "Pacific  Medical  and  Surgical  Journal,"  for  January, 
eighteen  hundred  and  seventy-five,  and  which  he  recognizes  as  similar  to 
the  relapsing  fever  encountered  in  Ireland,  confirms  the  statements  of 
Dr.  Yance  as  to  the  predisposing  causes.     "  We  have  no  conception/' 
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he  writes,  "of  the  amount  of  filth  and  destitution  common  to  a  Chinese 
hovel;  but  when  we  observe  their  hovels  crowded  together,  the  occu- 
pants lying  OM  ground  nearly  a  marsh,  without  any  circulation  of  air,  with 
broken  walls  of  rough  timber,  forty  or  fifty  half  starved  human  beings 
lit  one  apartment;  generally  on  bare  mats,  sometimes  on  the  earthen 
floor,  which  is  raised  a  foot  or  two  above  a  ditch  with  stagnant  and  foul 
water,  it  is  not  to  be  wondered  at,  that  such  an  epidemic  as  the  one  re- 
ferred to,  .'should  break  out.  Indeed,  the  'China  towns'  of  Oroville  and 
Chico  are  the  most  offensive,  pestilential,  nay,  abominable,  hot-beds  of 
disease  in  the  State,  Each  of  these  towns,  more  especially  in  the  most 
densely  populated  parts,  is  intersected  by  streets  which  can  scarcely  be 
traversed  by  two  men  abreast,  and  the  gutters  are  merely  irregular  fur- 
rows in  the  soil,  without  any  brickwork,  and  are  continually  left  in  a 
filthy  and  uneleaned  state,  emitting  the  most  poisonous  efliuvia." 

.  I  have  thus  dwelt  upon  the  history  of  this  epidemic  among  the  Chi- 
nese because  it  shows  how  a  mild  type  of  malarial  fever  like  that  met 
with  in  California,  may  be  converted,  under  certain  circumstances,  into 
a  grave  disease.  Like  other  continued  fevers,  the  specific  cause  of 
relapsing  fever  is  unknown;  bnfc  we  know  that  it  selects  its  victims 
from  the  poor  and  ill  fed,  who  live  in  crowded  and  ill-ventilated  apart- 
ments, and  which  conditions  have  obviously  favored  its  accession,  and 
no  doubt  also  its  occurrence  in  an  epidemic  form,  among  the  Chines© 
near  Oroville.  Thus  it  is  spoken  of  as  the  famine  fever  of  the  British 
Isles,  and^  the  hunger  pest  of  Germany.  Knowing  the  circumstances 
under  which  a  grave  disease,  thought  by  some  to  be  self-communicable, 
has  been  developed,  it  becomes  incumbent  on  us  to  learn  the  lesson 
which  it  teaches,  and  to  provide  against  its  recurrence. 

"It  would  be  a  blessing  to  every  citjV'  writes  Dr.  Jarvis,  oT  Massa- 
chusetts., "  and  economy  to  the  body  politic,  to  make  these  conditions 
a  necessary  element  in  the  organic  law  of  every  prospective  city:  to 
require  that  its  whole  plan  of^etreets,  lanes,  courts,  and  op(^  grounds 
be  made  by  a  sanitarj^  engineer,  and^be  ever  afterward  under  his  con- 
trol. This  would  prevent  the  growth  of  those  centers  of  disease  and 
death,  and  those  condensed  hives  of  feeble  population,  that  now  infest 
the  old  cities,  and  cost  the  municipalities  so  much  to  improve.  This  is 
legislation  in  the  right  direction,  and  at  the  right  time, -where  it  would 
be  most  efl'ectual.  It  ofl'ers  to  humanity  protection  against  its  sanitary 
foe  before  it  appears,  and  disarms  it  of  power  to  do  injury.'' 

Eeverting  to  Table  No.  4,  we  find,  in  the  section  containing  the  ages 
of  all  the  ^VG  thousand  eight  hundred  and  eighty-eight  decedents,  that 
the  greatest  mortality  occurred  in  the  first  decenniad  of  life,  and  the 
lowest  in  the  second  decenniad.  Less  than  twenty  per  cent  of  the 
decedents  were  under  one  year  of  age;  only  thirty-two  per  cent  under 
^ve  years,  and  about  thirty  seven  per  cent  under  ten  vears. 

We  have  already,  in  our  remarks  relating  to  the  deaths  from  diseases 
of  the  stomach  and  bowels,  alluded  to  this  comparatively  low  infantile 
death-rate  as  one  of  the  most  encouraging  ana  important  facts  indic- 
ative of  the  salubrity  of  our  climate.  Eeason  for  felicitation,  in  ^is 
respect,  will  be  more  apj?arent  when  we  reflect  upon  the  frightful 
rate  of  infant  mortality  all  over  our  country,  and  especially  in  our 
larger  Eastern  cities,  as  just  referred  to  in  a  preceding  comparative 
table  of  deaths,  under  two  years  of  age,  to  each  ten  thousand  popu- 
lation. Excessive  heat  and  improper  or  tainted  food  are  the  casual 
agents  which  are  accused  of  taking  an  active  part  in  the  high  death-rate 
Of  infants  in  our  large  Eastern  cities.     But  the  Summer  temperature, 
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as  shown  in  our  meteorological  tables,  in  San  Francisco,  is  but  sixty- 
one  degrees,  and  only  once  (in  June,  eighteen  hundred  and  seventy- 
four^  attained,  for  a  few  hours,  a  maximum  of  eighty-five  degrees,  lo 
what  cause,  then,  can  we  more  rationally  look  for  these  little  graves 
than  to  impure  air  resulting  from  defective  untrapped  sewers  blowing 
their  foul  pestilential  vapors  through  the  ill-ventilated  houses  they  were 
intended  to  cleanse,  or  undrained  lots  or  streets  made  more  noxious  by 
the  city  refuse  allowed  to  accumulate  in  them?  One  other  possible 
cause  we  will  barely  allude  to  as  quoted  from  high  authority.  Ihe  un- 
natural hi£rh  pressure  system  under  which  Americans,  and  especially 
Western  men,  live,  can  scarcely  help  showing  its  exhaustive  efiects  in 
their  offspring.     The  following  suggestive  paragraph  occurs  m  the  JNew 

York  Tribune:  ,  .  ,        -,         r     ^u  «^ 

^'  The  proportion  of  children  among  those  stricken  down  by  the  recent 
heat  was  appalling.  Yet  the  heat  was  not  worse  than  our  forefathers 
bore  and  lived  to  tell  us  of;  and  it  is  quite  true  that  the  chddren  carried 
about  with  them  neither  exhausting  cares  in  mmd,  nor  too  bardly 
worked  bodies,  but  they  had  nothing  to  oppose  to  the  fiery  test  but 
flaccid  limbs  and  rasped  nerves,  bequeathed  to  them  by  either  liquor- 
drinking  ancestors,  or  those  who  make  the  stimulant  of  energy  ana 
overwork  take  the  place  of  liquor."  ♦   j     <•  vp 

The  most  healthy  period  is  found  in  the  second  decenniad  ot  lite, 
only  two  hundred  and  ninety  dying  between  the  ages  of  ten  and 
twenty.  Having  survived  the  perils  of  infancy,  the  chi  d  at  this  period 
has  fairly  entered  upon  his  growth  and  formation,  and  at  the  self  sus- 
taining ai?e  of  twenty  is  able  to  engage-in  the  active  duties  and  re^sponsi- 
bilities  of  life.  From  this  period  on  to  the  fiftieth  year,  or  during  the  next 
three  decades,  including  the  years  of  labor,  exposure,  and  trial,  the 
larp-est  number  died—i.  e.,  two  thousand  three  hundred  and  eighty-nine, 
or  forty  per  cent  of  the  total.  Having  entered  on  the  self  sustaining 
a^e  at  twenty,  these  persons  are  supposed  to.  work  or  have  the  chaflce 
of  working  for  themselves  or  the  community,  until  they  reach  threescore 
and  ten,  or  to  have  an  offer  of  fifty  working  years.  But  owing  to  the 
high-pressure  system  already  alluded  to,  under  which  Americans  live, 
the  productive  life  of  these  two  thousand  three  hundred  and  eighty- 
nine  decedents  was,  instead  of  fifty,  only  thirty  years,  and  the  State 
lost  by  their  untimely  death  all  the  difference  between  these  periods. 

After  fifty  years  we  find  the  average  ages  of  the  decedents  comparing 
well  with  those  of  the  healthiest  places.  It  must  be  remembered,  bow- 
ever,  that  although  the  average  longevity  of  those  who  have  died  .is  one 
of  the  elements  in  the  calculation  of  the  force  of  mortality,  and  in  the 
comparison  of  the  health  and  vitality  of  different  places;  yet  this  must 
always  be  taken  with  much  limitation,  because  the  average  age  at  death 
must  bear  a  relation  to  the  age  of  the  living;  and  this  last  differs  very 
widely  in  different  places.  A  new  and  growing  State  hke  California  is 
filled  mostly  with  adventurers  in  the  prime  of  life,  and  has  consequently 
fewer  children  and  aged  people  than  older  countries.  Therefore,  it  the 
proportion  of  deaths  be  larger  among  those  in  the  prime  of  lite,  it  is  tor 
the  reason  that  there  are  more  of  these,  and  less  of  the  young  and  old 

^These  remarks  must  not  be  understood  as  conveying  the  idea  that 
more  die  during  the  productive  ages  in  California  than  elsewhere,  which 
is  far  from  being  the  case;  but  because  such  considerations  must  be 
applied  to  all  growing  cities,  towns,  and  States,  when  they  are  compared, 
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as  to  their  mortality,  with  other  cities,  towns,  and  States  that  are  grow- 
ing less  rapidly,  or  are  stationary. 

The  last  remaining  section  of  our  table  to  be  noticed  is  that  under 
the  heading  of  nativities.  Here  we  iind  the  native  and  foreign  born 
almost  equally  balanced,  while  if  we  add  to  the  former  those  born  in  the 
Atlantic  States,  there  will  remain  a  difference  of  about  one  thousand 
in  favor  of  the  native  or  American  born.  It  must  be  remembered,  how- 
ever, that  the  native  element  includes  the  children  of  native  and  foreign 
born  as  well.  The  latter  are  greatl}^  in  excess  in  all  our  cities  and 
towns,  especially  in  San  Francisco;  and  the  Health  Officer  of  this  place 
has  compiled  from  the  school  census  an  interesting  table  bearing  on  this 
point.  By  this  we  learn  that  of  native  children,  under  seventeen  years 
of  age,  forty  thousand  and  fifty^six  were  born  of  foreign  parents,  and 
only  twelve  thousand  two  hundred  and  thirty  of  native  parents,  while 
in  ^ve  thousand  nine  hundred  and  fifty-six  the  parentage  was  mixed. 
Just  prior  to  the  close  of  the  year  a  plan  was  instituted  to  ascertain  the 
parentage  of  deceased  minors.  The  statistics,  as  yet,  are  not  sufficient 
to  base  any  comparison  upon,  but  in  another  year  some  points  of  interest 
may  develop: 
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Here  we  see  a  very  great  disparity  between  the  different  cities.  San 
Francisco,  with  a  low  death-rate,  has  the  same  number  of  deaths  .of 
foreigners  as  occur  in  New  Orleans,  which  has  a  mortality  half  as  large 
again;  while,  on  the  other  hand,  New  Orleans  has  over  three  times  as 
many  deaths,  relatively,  of  natives  over  ^v^  years  of  age.  In  the  ab- 
sence of  statistics  of  population,  however,  these  comparisons  can  have 
very  little  significance. 

To  present  a  more  complete  showing  of  all  the  diseases  which  have 
caused  the  total  mortality  just  discussed,  the  following  statistical  tables 
of  the  Metropolis  and  the  Capital  of  California — San  Francisco  being 
the  type  of  the  coast  region,  and  Sacramento  representing  the  interior 
valley  region — are  here  superadded. 

The  tables  and  remarks  for  San  Francisco  have  been  compiled  from 
the  reports  of  Dr.  Henry  Gibbons,  Jr.,  the  present  Health  Officer  of  that 
city;  and  the  statistics  for  Sacramento  have  been  abstracted  from  the 
records  of  the  City  Board  of  Health. 
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STATISTICS   OF   SAN   S^ANCISCO. 


The  following  table,  showing  the  annual  mortality  in  San  Francisco 
since  eighteen  hundred  and  fifty,  is  reproduced  from  previous  reports. 
Stillbirths  are  included  up  to  eighteen  hundred  and  sixty- six-seven: 


Year  ending  June  30, 

1851 

1,288 

Year  ending  June  30, 

1863 

2,118 

Tear  ending  June  30 

1852 

939 

Year  ending  June  30, 

1864 



Tear  ending  June  30, 
Year  ending  June  30, 

1853 

1,619 

1,260 

Year  ending  June  30, 
Year  ending  June  30, 

1865 

1854 

1866 

Year  ending  June  30, 

1855 

1,550 

Year  ending  June  SO, 

1867 

2,522 

Year  ending  May  31, 

1856 

1,226 

Year  ending  June  30, 

1868 

2,577 

Year  ending  May  31, 

1857 

1,153 

Year  ending  June  30, 

1869 

4,093 

Year  ending  May  31, 

1858 

1,135 

Year  ending  June  30, 

1870 

3,243 

Year  ending  May  31, 

1859 

1,254 

Year  ending  June  30, 

1871 

3,214 

Year  ending  May  3-1, 

1860 

1,522 

Year  ending  June  30, 

1872 

2,998 

Year  ending  May  31, 

1861 

1,243 

Year  ending  June  30, 

1873 

3,641 

Year  ending  June  30, 

1862 

2,051 

Year  ending  June  30, 

1874 

4,013 

Mr.  Langley,  in  the  recently  issued  City  Directory,  computes  the  pop- 
ulation of  San  Francisco  to  bo  two  hundred  thousand  seven  hundred  and 
seventy,  which  will  give  a  mortality  rate  equal  to  about  two  per  cent 
of  the  population — a  slight  increase  over  the  previous  j^ear.  If,  how- 
ever, we  exclude  the  Chinese  (estimated  at  fourteen  thousand  ^ve  hun- 
dred) in  this  calculation,  we  have  results  which  may  be  better  appreciated 
in  tabular  form,  as  follows — the  facts  as  to  population  being  derived  from 
the  directory  and  the  late  school  census: 


Chinese  over  17  years  of  age 

All  others  over  17  years  of  age.. 
Chinese  under  17  years  ot'  age.... 
All  others  under  17  ^'ears  of  age, 
All  others  under  5  years  of  age  . 

All  others  over  5  years  of  age 

Total  Chinese 

All  others 

Total 


Population. 

Deaths. 

Rate  per 

1,000. 

13,214 

435 

32,9 

127.004 

1,943 

15.3 

1,286 

30 

23.3 

59,266 

1,625 

27.4 

21,171 

1,310 

61.9 

165,099 

2,238 

13.5 

14,500 

465 

32.1 

186,270 

3,548 

19.1 

200,770 

4,013 

20.0 
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REMARKS  rOR    EIGHTEEN    HUNDRED   AND   SEVENTY- FOUR. 

San  Franciscjo  has  just  passed  through  a  year  of  very  general  health- 
fulness.  But  for  the  prevalence  of  scarlatina  in  epidemic  form,  which 
is  now  rapidly  disappearing,  the  smallness  of  the  mortality  must 
have  been  remarkable.  Notwithstanding  a  period  of  unusual  pros- 
pei'ity  and  of  undoubted  large  increase  of  population,  the  number  of 
deaths  in  eighteen  hundred  and  seventy-four  was  but  forty-two  more 
than  in  eighteen  hundred  and  seventy-three.  It  is  computed  by  those 
capable  of  judging,  that  at  least  two  thousand  houses  were  built  in  San 
Fi'ancisco  in  eighteen  hundred  and  seventy-four.  It  is  probable  that 
the  increase  in  population  amounts  to  at  least  fifteen  thousand.  In 
March,  eighteen  hundred  and  seventy-four,  careful  estimates,  based  on 
the  lists  of  names  in  the  City  Directory,  placed  the  population  at  two 
hundred  thousand  seven  hundred  and  seventy.  If  we  assume  this  to  be 
the  proper  average  for  the  j'ear,  we  have  a  death-rate  of  twenty  per 
thousand;  whilst  if  we  exclude  the  Chinese  from  our  calculations,  the 
mortality  rate  among  our  white  inhabitants  did  not  exceed,  if  it  reaghed, 
nineteen  per  thousand. 

A  glance  at  the  report  for  eighteen  hundred  and  seventy-three,  (})  the 
increase  of  population  being  taken  into  consideration,  will  show  what  a 
very  marked  improvement  has  taken  place;  and  yet  the  observer  will 
be  struck  with  many  points  of  resemblance  in  the  two  mortality  tables. 
In  the  proportion  of  deaths  from  the  diseases  of  the  great  classes,  the 
differences  between  the  two  years  are  extremely  small.  Thus,  in  eigh- 
teen hundred  and  seventy-three  there  were  fourteen  hundred  and  forty- 
one  deaths  from  local  diseases,  or  thirty-six  per  cent  of  all  the  deaths, 
while  in  eighteen  hundred  and  seventy-four  there  were  fourteen  hun- 
dred and  thirty-six  deaths  from  these  diseases,  or  35.5  per  cent  of  the 
total.  The  greatest  difference  between  the  two  years  is  in  the  mortality 
of  children  under  ^Ye  years  of  age,  and  this  is  in  favor  of  eighteen  hun- 
dred and  seventy 'four.  In  the  former  year  36.5  per,  cent  of  the  mor- 
tality was  of  such  children,  while  in  the  latter,  it  was  but  33.6  per  cent, 
or  almost  precisely  one  third  of  the  total.  Three  per  cent  of  the  deaths, 
in  eighteen  hundi'ed  and  seventy-four,  were  of  persons  over  seventy 
years  of  age — a  larger  rate  than  prevailed  in  eighteen  hundred  and 
seventy. three.  The  great  disparity  in  the  number  of  male  and  female 
decedents  still  exists  as  it  existed  years  ago,  but  the  ratio  of  males  is 
surely  though  gradually  diminishing.  Thus,  in  eighteen  hundred  and 
sixty-one  and  eighteen  hundred  and  sixty-two,  of  every  hundred  deaths, 
sixty-seven  were  males;  in  eighteen  hundred  and  sixty-six,  eighteen 
hundred  and  sixty-seven,  and  eighteen  hundred  and  sixty-eight,  from 
sixty-five  to  sixty-six  were  males;  while  in  eighteen  hundred  and  sev- 
enty-four the  males  numbered  but  little  over  sixty-four  in  the  hun- 
dred, which  was  slightly  more  than  in  eighteen  hundred  and  seventy- 
three,  ^  It  will  be  seen,  however,  that  as  regards  the  decedents  from 
zymotic  diseases,  our  table  shows  an  almost  equal  mortality  of  the  two 
sexes,  while  in  several  instances,  as  measles,  scarlatina,  diphtheria,  croup, 
whooping  cough,  etc.,  the  preponderance  is  actually  in  favor  of  the 
females.     This  may  be  partially  explained  when  it  is  recollected  that 

(1)    The  totals  for  eighteen  hundred  and  seventy-three  have  been  added  in  the  right    . 
hand  column  of  both  tables  .—Sec.  State  Board  of  Health. 
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the  vast  majority  of  deaths  from  zymotic  causes  occurs  among  young 
children. 

As  regards  nativity  of  decedents,  we  note  that  38.6  per  cent  were 
born  in  California,  and  that  only  fourteen  per  cent,  or  less  than  one 
seventh,  had  their  birth-place  in  other  portions  of  the  United  States. 
On  the  other  hand,  about  forty-seven  per  cent,  or  nearly  one  half,  were 
foreign  born,  and  of  these,  over  a  fifth  were  Chinese,  and  about  one 
third  Irish. 

Turning  to  individual  diseases,  we  observe  that  there  were  twenty- 
two  deaths  from  smallpox,  most  of  them  natives  of  the  United  States, 
and  half  of  them  under  twenty  years  of  age.  This  disease  has  now 
entirely  disappeared  from  San  Francisco,  no  death  having  occurred  for 
several  months,  and  the  only  case  for  a  length  of  time  being  one  that 
arrived  overland  from  St.  Louis.  Scarlatina  caused  ^ve  hundred  and 
sixteen  deaths  in  the  two  years  eighteen  hundred  and  seventy-three  and 
eighteen  hundred  and  seventy- four,  during  which  it  proved  as  severe  an 
epidemic  of  this  disease  as  ever  visited  our  city.  Nearly  all  the  dece- 
dents were  under  ten  years  of  age,  and  two  thirds  were  under  five  years 
of  age.  As  was  to  be  expected,  they  were,  with  few  exceptions,  natives 
of  California..  A  material  decrease  in  the  number  of  deaths  from  diph- 
theria, croup,  and  whooping-cough  occurred  in  eighteen  hundred  and 
seventy-four,  but  from  cholera  infantum  there  were  nearly  half  as  many 
more.  Typhoid  fever  was  also  more  fatal;  and  precisely  one  half  of  the 
deaths  (sixty-one)  occurred  in  four  months — August,  September,  Octo- 
ber, and  November. 

The  actual  increase  in  the  number  of  deaths  reported  from  consump- 
tion is  verj^  small;  in  fact,  but  thirteen.  It  will  be  seen,  however,  that 
the  native-born  decedents  have  largely  diminished,  and  the  foreign  as 
largely  increased.  Just  four  hundred,  or  nearly  three  fourths  of  the 
deaths,  were  of  foreigners.  Precisely  the  same  number  were  males. 
From  pneumonia  there  was  an  average  mortality  of  precisely  nineteen 
per  month,  two  thirds  being  males  and  about  one  half  foreign  born.  If 
we  associate  all  diseases  of  the  respiratory  system  under  one  head,  we 
have  a  total  of  nine  hundred  and  twenty-three  deaths,  or  nearly  one 
fourth  of  the  entire  number;  and  of  these  nearly  two  thirds  were 
between  the  ages  of  twenty  and  fifty  years. 

The  number  of  deaths  in  public  and  private  institutions  was  large, 
but  when  it  is  remembered  that  there  were  treated  in  them  over  seven 
thousand  patients  in  eighteen  hundred  and  seventy- four,  and  that  about 
seven  hundred  patients  are  constantly  beneath  their  roofs,  it  will  not 
be  considered  excessive.  If  we  exclude  those  under  -Q-ve  years  of  age, 
nearly  all  of  whom  were  in  fact  but  a  few  weeks  or  months  old  (found- 
lings), the  foreigners  comprise  over  seventy-five  per  cent  of  all  dying  in 
the  hospitals,  showing  what  class  patronizes  these  institutions.  Let  it 
be  understood,  however,  that  about  one  third  of  the  deaths  occurred  in 
the  private  hospitals,  such  as  the  St.  Mary's,  the  French,  and  the  Ger- 
man, where  patients  are  required  to  pay  for  their  care,  and  hence  are 
not  charity  patients. 

During  the  latter  half  of  eighteen  hundred  and  seventy-four,  a  record 
of  the  nativity  of  parents  of  minors  was  kept.  From  this  it  appears 
that  in  the  seven  hundred  and  sixty-six  instances  in  which  the  facts 
Were  given,  only  one  hundred  and  twenty-three  decedents  had  native- 
born  parents;  ^ve  hundred  and  sixty-seven  had  foreign-born  parents; 
and  in  seventy-six  cases  the  parentage  was  mixed.  This  is  simply 
another  proof  of  the  great  preponderance  of  the  foreign  element. 
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The  deaths  from  violence  were  considerably  in  excess  of  the  number 
in  eighteen  hundred  and  seventy  three.  The  number  of  suicides  was 
greater,  and  probably  San  Franciscans  have  not  forgotten  the  extraor- 
dinary  number  of  homicides  (twenty-seven),  most  of  which  occurred 
early  in  the  year.  These  served  in  the  main  to  make  the  increase  in 
fatal  casualties  over  eighteen  hundred  and  seventy-three.  Finally,  a 
few  more  stillbirths  were  reported  in  eighteen  hundred  and  seventy, 
four,  the  males  as  usual  being  in  exce&s. 


VITAL   STATISTICS   OF  SACEAMENTO. 

ESTIMATED  POPULATION,    1874. 


Inhabitants. 


The  City  Directory  gives  the  names,  over  twenty-one  years  of  age,  of. 

The  school  census  enumerates  children  under  seventeen  years  of  age , 

Females  over  seventeen  years  of  age  not  enumerated  in  either  directory  or 

school  census 

Males  between  seventeen  and  twenty -one  years  of  age  not  enumerated  in 

either  directory  or  school  census 

Chinese,  Negroes,  and  Indians,  not  enumerated  in  either  directory  or  school 

census r, 

Total  permanent  population  of  Sacramento 


7,000 
5,821 

5,000 

1,500 

1,679 


21,000 


Months. 


Birth-bate. 


Males.    Females.     Total 


Death-rate. 


Males.    Females.    Total 


January  .. 
February ., 

March , 

April 

May 

June 

July 

August ...".. 
September, 

October 

!N<)vember 
December . 

Totals. 


13 

12 

25 

13 

9 

12 

13 

25 

21 

14 

16 

7 

23 

20 

15 

4 

10 

14 

15 

9 

10 

9 

19 

13 

7 

9 

11 

20 

17 

8 

11 

11- 

23 

16 

8 

14 

8 

22 

18 

10 

14 

10 

24 

14 

7 

14 

19 

33 

19 

7 

18 

9 

27 

17 

8 

16 

9 

15 

21 

7 

151 

128 

279 

204 

109 

21 
35 
35 

24 
20 
25 
24 
28 
21 
26 
25 
28 
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The  records  of  all  times  and  places  establish,  beyond  question,  that 
the  causes  which  determine  a  low  death-rate  tend  likewise  to  determine 
a  high  birthrate.  The  exceptions  occasionally  found  to  this  law  owe 
their  existence  to  the  fact  that  some  cause  of  death  is  particularly  active 
amonffst  the  unproductive  members  of  the  community.  As,  for  example, 
measles,  or  any  other  disease  of  childhood,  may  increase  the  death- 
rate  to  a  very  decidedly  larger  figure  without  sensibly  affecting  the 
birth-rate.  But  this  is  generally  a  temporary  cause,  as  affecting  the 
death  rate,  and  does  not  invalidate  the  rule,  that  the  birth-rate  is  in 
inverse  ratio  to  the  death-rate;  the  lower  the  latter,  the  highfer  the 
former.  As  no  exception  has  occurred  to  interfere  with  the  operation 
of  this  law  in  Sacramento,  we  conclude  that  the  ordinance  requiring 
returns  of  births  to  the  Health  Board,  as  shown  in  the  comparatively 
low  birth  rate,  has,  like  our  State  registration  laws,  been  only  partially 
complied  with. 
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Foreign  countries  . 


Atlantic  States ,. 


Pacific  States 
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HOSPITALS,  ASYLUMS,  PUBLIC  INSTITUTIONS,  ETC. 


Among  other  requirements  of  the  organic  law, it  is  directed  that  "  the 
State  Board  of  Health  shall  place  themselves  in  communication  with  the 
Local  Boards  of  Health,  the  hospitals,  asylums,  and  public  institutions 
throughout  the  State,  and  shall  take  cognizance  of  the  interests  of  health 
and  life  among  the  citizens  generally.  They  shall  make  sanitary  inves- 
tigations and  inquiries  respecting  the  causes  of  disease,  especially  of 
epidemics,  the  sources  of  mortality,  and  the  effects  of  localities,  employ- 
ments, conditions,  and  circumstances  on  the  public  health;  and  they 
shall  gather  such  information  in  respect  to  these  matters  as  they  may 
deem  proper  for  diffusion  among  the  people.*' 

In  the  discharge  of  the  different  duties  here  set  forth,  which  naturally 
interlock  with  each  other,  and  refer  to  subjects  of  which  a  competent 
knowledge  is  necessary  in  order  to  advisement  as  to  the  state  of  the 
population  in  health  and  disease,  and  as  to  unwholesome  conditions  and 
their  abatement,  I  would  here  refer  to  the  action  which  has  been  taken 
with  regard  to  our  County  Hospitals,  and  which  will  be  best  explained 
by  the  following  circular: 

Office  State  Board  of  Health,  1 

Sacramento,  August  15th,  1874,  j 

To  the  Supervisors^  and  Hospital  Physicians  of  the  various  counties  in  the 
State: 

Complaints  having  reached  this  office  of  the  generally  faulty  condition 
and  mismanagement  of  our  County  Hospitals,  I  have  been  instructed, 
by  a  resolution  of  the  Board  I  represent,  to  inquire  into  the  matter,  and 
to  adopt  such  measures  as  the  circumstances  of  the  case  may,  in  my 
judgment,  seem  to  require.  Acting  upon  this  authority  I  have  deemed 
it  proper  to  submit  this  circular  to  the  consideration  of  Supervisors, 
Physicians,  and  all  others  interested. 

From  the  inquiries  instituted  it  appears  that  the  causes  of  complaint 
are  found,  not  only  in  the  structural  and  dietetic  provisions  of  these 
hospitals,  but  also  in  their  medical  administration.  In  several  instances 
the  indigent  sick  are  let  out,  per  capita,  to  the  lowest  bidder,  to  provide 
hospital  accommodations,  nursing,  diet,  medical  attendance,  and  medi- 
cines. That  such  a  system  of  economical  provision  for  the  sick  must 
necessarily  lead  to  great  abuses,  and  defeat  the  beneficent  object  for 
which  these  hospitals  are  designed,  the  facts  of  the  case,  as  far  as  I 
have  been  able  to  ascertain,  clearly  establish.  In  one  instance,  to  which 
my  personal  attention  was  recently  called,  the  rented  house,  used  as  a 
County  Hospital,  was  found  to  be  old,  dilapidated j  and  without  ventila- 
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lion,  save  nine  little  windows,  in  all,  distributed  in  the  six  small  rooms, 
into  which  the  building  was  divided  up,  and  which  did  not  afford  one 
fourth  of  the  absolutely  requisite  surface-area  for  the  twenty-six  patients 
crowded  therein.     The  feeding,  nursing,  medical  attendance,  and  medi- 
cines were  also  furnished  by  the  contract  system.     On  remonstrating 
with  the  Supervisors,  who  gave  me  a  hearing  at  a  subsequent  visit,  in 
compliance  with  the  request  of  the  County  Physician — these  officials,  I 
am  now  happy  to  say,  soon  became  convinced  of  the  impropriety  of  the 
system  that  had  been  pursued.     Besides  promising  reform  in  the  general 
administration  of  hospital  matters,  they  fully  authorized  me  to  have 
such   huilding  plans  and  instructions  prepared,  as  I  might  deem  neces- 
sary for  the  proper  care  of  the  indigent  sick,  at  the  expense  of  the 
county.     Believing  that  the  case  cited  is  one  among  many,  in  which  the 
same  grievances  obtain,  and  which  a  little  exertion  on  the  part  of  the 
physicians  and  all  others  interested,  is  calculated  to  redress,  I  have 
thought  it  expedient  to  present  briefly  the  arguments  then  adduced,  in 
connection  with  other  matters,  which  the  object  of  this  circular  suggests. 
It  is  taken  for  granted  that  the  reason  for  the  establishment  of  County 
Hospitals  is  that,  by  aggregation,  the  sick  may  be  restored  to  health  at 
a  minimum  cost,  because  of  the  relatively  small  number  of  nurses,  phy- 
sici.'ins,  and  other  attendants  that  suffice  for  their  care  and  treatment. 
Jfow  the  principles  which  underlie  this  proposition,  both  from  a-n  eco- 
nomic and  humane  point  of  view,  and  to  the  enforcement  of  which  all 
other  considerations  should  be  subservient,  exact,  that  the  sick  shall  be, 
by  this  means,  restored  to  health  as  speedily  as  possible,  and,  above  all, 
that  the    hospital  shall  do  the  sick  no  harm.     This  latter  condition, 
which  wa.s  first  enunciated  by  Florence  Nightingale,  several  years  ago, 
is  predicated  upon  the  fact,  that  it  not  unfrequently  occurs  that  patients 
enter  hospitals  with   simple  diseases,  or  trivial  injuries,  and  contract 
therein   other,  and  more  lingering  maladies,  of  which  they  often  die. 
Thus  the  ei^ciency  of  a  hospital  is  found,  not  in  the  large  proportion  of 
sick  restored  to  health,  but  in  the  average  time  that  has  been  required 
for  this  object.     A  hospital  which  restored  all  its  sick  to  health  after  an 
average  of  three  months'  treatment,  cannot  be  considered  so  well  adapted 
to  its  purpose  as  a  hospital  which  discharged  all  its  sick  recovered  in  as 
many  weeks.    Besides  this  test,  sanitarians  and  others  who  have  devoted 
their  attention  to  hospital  reform,  maintain  that  the  origin  and  spread  of 
diseases  in  a  hospital,  such  as  typhoid  fever,  erysipelas,  hospital  gan- 
grene,  and  pyjemia  generally,  are  much* better  proofs  of  the  defective 
qualities  of  a  hospital  proper,  than  its  statistics.     The  defects,  to  which 
such  accidental  diseases  are  attributable,  are  found  to  consist  in  unfavor- 
able sites,  improper  plans,  bad  sewerage,  want  of  ventilation,  and  over- 
crowding; and  it  is  to  these  important  points,  on  which  the  efficiency  of 
all  hospital  treatment  depends,  that  I  wish  to  call  special  attention.    The 
wards  of  a  hospital  are  unlike  every  portion  of  an  ordinary  dwelling, 
occupied  day  and  night,  inasmuch  as  the  usual  excretions,  which  are 
constanily  escaping  from  the  system  through  the  lungs  and  skin,  and 
which  even  in  health  are  deleterious  elements,  become  in  disease  more 
actively  and  even  specifically  poisonous.     Suppurating  surfaces  throw 
into  the  air  pus-cells  in  a  state  of  decay — special  diseases  give  out  their 
special  poisons,  while  the  fsBcal  and  urinary  discharges,  from  so  large  a 
proportion  of  persons,  add  their  foul  influence  to   the    decomposing 
organic  matters,  and  make  them  still  more  dangerous. 

The  result  of  all  this  is  that  a  pernicious  atmosphere  accumulates, 
which,  if  not  continuously  and  rapidly  removed  by  adequate  ventilation. 
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sewerage,  and  cleansing,  soon  pervades  every  part  of  the  building,  and 
after  a  longer  or  shorter  period — depending  upon  the  amount  of  air- 

Bpace  to  each  patient,  and  the  ventilation  and  cleanliness  observed the 

fioov,  walls,  furniture,  and  bedding  become  saturated  with  a  miasm, 
which  is  capable  of  poisoning  a  large  percentage  of  the  inmates,  and 
which,  if  it  does  not  inflict  other  diseases  than  the  one  for  which  they 
were  admitted,  at  all  ev^cnts  lowers  the  vital  force  and  prolongs  the 
original  malady. 

JSTow  we  have  reason  to  apprehend  that  most  of  our  County  Hospitals, 
which  have  been  constructed  without  ^  thought  as  to  site,  drainage, 
ventilation,  or  the  prerequisite  cubic  space  of  air  to  each  patient,  are 
precisely  In  a  condition  presenting  all  the  dangerous  qualities  just  alluded 
to.  -From  such  considerations,  and  in  accordance  with  the  advanced 
views  of  those  who  have  studied  the  subject  of  hospitalism,  it  becomes 
imperiously  necessary  to  provide  a  radical  remedy — and  that  remedy 
consists  ill  the  abandonment  of  all  contaminated  hospitals — in  fact,  of 
all  hospitals  which  have  been  in  service  more  than  ten  years,  and  the 
construction  of  entirely  new  buildings,  with  all  the  essential  require- 
ments. Fortunately,  it  so  happens,  as  an  additional  incentive  to  the  ac- 
complishment of  this  end,  that  the  most  economical  mode  of  hospital 
construction  has  proved  to  be  the  safest  for  the  sick.  What  is  now  the 
so-called  pavilion  hospital,  built  entirely  of  wood,  and  calculated  for 
only  ten  or  ^ftQen  years  use,  is  everywhere  superseding  the  substantial 
and  costly  hospitals  which  were  wont  to  be  built  as  '*  monuments  for  all 
time"  of  a  charitable  community. 

Without  extending  these  remarks  to  an  inappropriate  length  at  this 
time,  and  inasmuch  as  it  is  proposed  to  publish  in  the  next  biennial  re. 
port  of  this  Board  full  instructions,  illustrated  by  plans,  for  the  con- 
struction and  arrangement  of  the  kind  of  hospital  here  advocated,  I 
will  simply  refer  to  the  recently  erected  City  and  County  Hospital  of 
San  Francisco,  as  an  example.      A  plan,  conforming  in  all  essential  par- 
ticulars to  this  pavilion  hospital,  which  is  built  of  redwood,  has«been 
adopted  by  the  Supervisors  of  Solano  County,  consisting  of  two  detached 
wards  of  one  story  in  height,  capable  of  accommodating  twentj^-six 
patients,  and  connected  by  an  open  piazza  with  the  appropriate  offices 
and  other  rooms,  which,  when  constructed,  will  not  cost  over  eight 
thousand  dollars.     The  architect,  Mr.  A.  A.  Cook,  of  Sacramento,  who 
has  prepared  this  plan  under  my  immediate  supervision,  will  modify  it 
to  accommodate  any  number  of  patients,  be  it  more  or  less,  if  called  upon 
to  do  so,  at  a  very  moderate  charge.     I  respectfully  urge  this  method 
upon  the  attention,  especially  of  all  our  county  physicians,  as  one  dic- 
tated by  every  humane  consideration,  and  calculated  to  do  justice  as  well 
to  the  sick  and  suffering  as  to  their  medical  treatment.     To  facilitate 
the  procurement  of  statistics,  on  which  to  predicate  an  opinion  as  to  the 
sanitary  conditions  and  remedial  results  of  each  hospital,  suitable  blank 
lorms  have  been  prepared,  which  it  is  requested  will   be  returned,  prop- 
erly filled  out,  quarterly,  to  this  office. 

THOS.  M.  LOGAN,  M.  D., 

Permanent  Secretary  State  Board  of  Health. 

In  accordance  with  the  views  above  expressed,  a  few  only  of  the 
counties  have  adopted  the  plans  suggested.  In  order  to  expedite  the 
action  of  others,  I  have  caused  the  accompanying  plans  and  instructions 
w  be  prepared  by  a  competent  architect  (Mr.  A.  A.  Cook),  which,  it  ia 
"oped,  will  accomplish  all  the  objects  for  which  thev^^wt^e  designed,  j 
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CONSTEUCTION    OF    HOSPITALS,    ILLUSTEATED    WITH     ( 

PLANS.  ^ 

The  causes  which  render  a  badly  constructed  hospital  unhealthy,  are 
due  to  those  natural  influences  which  are  continually  at  work  in  the 
body,  suffering  from  disease,  to  restore  it  to  the  normal  condition  of 
health.  The  lungs  and  skin  are  two  great  channels  through  which  con- 
stantly escape  from  the  system,  even  in  health,  the  most  deleterious  or 
poisonous  elements.  In  disease  these  emanations  become  more  actively, 
and  even  specifically  poisonous;  hence  a  number  of  patients  congre- 
gated in  a  common  ward  generate  a  miasm  which  accumulates,  if  not 
rapidly  removed  by  adequate  ventilation,  until  every  part  of  the  room 
is  pervaded,  and  after  a  longer  or  shorter  period,  depending  upon  the 
persistency  and  degree  of  cumulation,  the  floor,  walls,  furniture,  and 
bedding  of  the  ward  become  saturated  with  a  miasm  which  is  capable 
of  poisoning  a  large  percentage  of  those  who  are  exposed  to  its  influ- 
ence. 

It  is  believed  that  the  evils  above  mentioned  may  be  avoided  by  con- 
forming to  the  following  general  system  of  construction  and  disposition 
of  hospitals  on  the  pavilion  plan  and  heated-shaft  teys tern  of  ventilation. 
Two  designs  (Plates  I  to  IV)  are  here  presented  for  two  small  frame 
hospitals,  on  the  pavilion  plan,  which  were  expressly  prepared  for  this 
report,  and  will  serve  as  an  illustration  in  the  following  discussion  of 
hospital  construction. 

The  site  should  be  free  from  nuisances  of  every  kind,  abundantly 
supplied  with  pure  fresh  water,  ftufliciently  elevated  to  insure  good 
surface  and  subsoil  drainage,  and  isolated  to  an  extent  sufficient  to  give 
the  necessary  exposure  to  currents  of  air.  The  hospital  proper  should 
consist  of  pavilions  or  separate  detached  buildings  (Plates  I  and  II),  one 
story  in  height  preferable,  and  of  simple  architectural  design,  con- 
strutted  with  the  view  of  destroying  them,  so  soon  as  the  peculiar  hos- 
pital diseases,  erysipelas,  pyaemia,  gangrene,  etc.,  are  engendered  by  the 
cumulated  miasm  of  the  patients;  a  condition  which  usually  obtains 
after  the  continued  use  of  a  ward  for  ten  or  fifteen  years — the  time 
depending  mainly  upon  the  amount  of  air-space  to  each  patient  and  the 
character  of  the  ventilation.  A  pavilion  hospital  with  two  floors  (Plates 
III  and  IV)  is  not  seriously  objectionable,  provided  the  system  of  venti- 
lation is  distinct  for  each  floor. 

There  should  be  but  one  ward  to  a  floor;  cross-walls  or  partitions 
obstruct  the  ventilation,  and  the  only  plan  in  which  two  wards  on  one 
floor  are  admissible,  is  where  the  administrative  ofilces  and  stairways 
to  the  upper  wards  are  in  the  center  of  the  building,  with  access  to  the 
wards  right  and  left  (Plate  III). 

Wood  is  preferable  in  the  construction,  framed  in  balloon  style,  cov- 
ered outside  with  rustic,  and  well  painted,  and  have  shingled  roofs;  the 
floors  should  be  at  least  six  feet  above  the  ground,  made  of  hard  close- 
grained  wood,  such  as  cherry,  ash,  or  Mendocino  pine,  laid  with  lead 
paint  in  the  joints,  and  the  top  surface  should  have  one  or  two  coats  of 
oil  and  wax  to  prevent  the  floors  from  absorbing  moisture.  The  interior 
walls  and  ceilings  may  be  plastered  and  left  in  the  sand  finish,  painted 
and  varnished,  or  lined  with  building  paper  over  the  framework,,  and 
have  one  or  two  coats  of  varnish;  the  latter  is  only  about  half  thej 
expense  of  plastering,  and  answers  every  purpose.     White  hard  finish 


in  plastering  never  should  be  used  in  hospital  construction.  The  inside 
wood  work  of  a  ward  should  be  very  plain,  so  iia  to  be  easily  cleaned, 
and  should  always  be  varnished. 

The  executive  building  should  be  centrally  located,  so  as  to  admit  of 
easy  and  rapid  communication  with  the  other  buildings,  and  contain  the 
surgeon's  office,  reception  room,  operating  room,  and  private  ward,  etc. 
The  second  or  third  story  can  be  used  for  sleeping  apartments  for  the 
stewards,  apothecary,  matron,  etc. 

The  kitchen  building  should  be  separated  from  the  executive  and 
ward  buildings  with  an  open  piazza  or  well  ventilated  corridor.  The 
basement  of  this  building  can  be  used  for  the  laundry,  mending  and 
ironing  rooms,  etc.,  and  should  have  a  well-constructed  shaft  or  chim- 
ney erected  in  the  center  of  the  building,  and  all  the  smoke  and  waste 
heat  should  be  conveyed  into  this  shaft  for  ventilation  of  the  entire 
buildings. 

The  ward  buildings  should  be  arranged  on  parallel  or  radiating  lines  run- 
ning north  and  south,  thereby  securing  the  morning  and  evening  sun  to 
the  irdtlentB.  Plate  I  and  11  is  arranged  to  either  face  the  north  or  south, 
and  Plate  III  and  IV  is  arranged  to  face  either  the  east  or  west;  and 
either  design  will  secure  the  morning  and  evening  sun  to  the  patients. 
Small  wards  are  necessary  in  connection  with  a  hospital,  for  the  pur- 
pose of  isolating  certain  patients;  but  such  wards  should  be  independent 
of  the  large  ones,  if  possi  ble.  The  windows  of  a  ward  should  be  opposite 
to  each  other,  and  the  top  sashes  should  be  hung  on  weights,  and  have 
closely  fitted  frames  covered  with  fine  wire  netting,  to  be  used  for 
Summer  ventilation,  when  desired.  It  is  better  to  keep  the  windows 
closed  when  the  mode  of  ventilation  herein  described  is  properly  con- 
structed. 

The  principal  nurses*  rooms  should  be  placed  near  the  entrance  of  the 
ward,  and  provided  with  a  window  which  commands  a  view  of  its  entire 
lejigth.  The  linen  closets  should  be  near  and  accessible  to  the  nurses' 
room. 

The  bath  room  should  be  separated  from  the  ward  by  a  well-ventilated 
passage,  and  supplied  with  bath-tub  for  hot  and  cold  water,  sitz  and 
steam  bath,  and  porcelain  wash-basins. 

It  is  desirable  to  have  a  room  connected  with  each  ward,  where  the 
patients,  who  are  able  to  leave  their  beds,  can  sit  during  the  day  to  reg»i 
and  smoke. 

The  water-closets  should  be  separated  from  the  passage  to  the  ward 
by  a  door  fitted  to  swing  both  ways,  which  should  always  remain  closed 
when  not  in  use.  The  basins  should  be  well  supplied  with  water,  and 
have  strong  traps,  and  the  seats  should  be  arranged  with  close-fitting 
covers. 

The  sink  for  ^ard  slops,  etc.,  should  be  in  the  same  department  with 
the  water-closets.  In  order  to  insure  the  most  perfect  ventilation  pos- 
sible, there  should  be  a  chimney  or  exhaust  shaft  erected  (a.  Plate  I  and 
III),  of  suflicient  capacity  to  remove  all  the  foul  air  from  the  various 
rooms  in  the  building,  and  inside  of  this  shaft  there  should  be  a  sheet 
iron  pipe,  to  extend  the  entire  length,  and  the  smoke  and  waste  heat 
from  the  kitchen,  laundry,  etc.,  should  be  conveyed  into  this  pipe,  which 
will  raise  the  temperature  of  air  in  the  shaft,  and  make  it  pass  off  very 
rapidly.  There  should  be  air-tight  horizontal  tubes  (bb.  Plate  I  and  III) 
laid  from  the  ventilating  flue  of  this  shaft  to  each  ward  or  room  to  be 
ventilated,  terminating  in  openings  (cc.  Plate  I  and  III)  through  the 
floor  or  baseboards.     In  addition  to  this  exhaust  shaft  or  chimney,  there 
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should  be  open  fireplaces  or  grates  provided  in  the  executive  building,  { 
and  open  grates,  or  flues  for  heaters,  provided  at  each  end  of  the  wards,  ^ 
•with  openings  at  the  bottom  of  the  room,  near  the  floor. 

The  hospital  should  be  warmed  by  passing  an  abundance  of  pure  [ 
fresh  air  through  a  hot  air  furnace  or  over  coils  of  steam  pipes  placed  I 
in  the  basement,  having  tubes  or  ducts  terminating  with  registers  in  the  I 
floor,  at  the  furthest  point  possible  from  the  foul  air  openings.  i 

For  Winter  ventilation,  the  fresh  air  should  be  moderately  warmed 
before  being  admitted  into  the  wards;  and  in  Summer,  the  fresh  air 
should  be  cooled,  by  either  placing  ice  or  buckets  of  fresh  water  in  the 
tubes  or  ducts,  thereby  producing  abundance  of  evaporation,  cooling  the 
air,  and  supplying  the  proper  degree  of  watery  vapor. 

This  method  of  natural-forced  ventilation  is  extremely  simple,  when 
properly  understood,  and  fully  meets  the  requirements  demanded,  with- 
out producing  any  unpleasant  draughts;  and  the  extra  cost  of  the  shaft, 
tubes,  etc.,  is  but  a  few  dollars  more  at  most,  than  if  there  was  no 
ventilation  provided. 

The  drainage  should  be  underground,  and  all  inlets  to  the  sewers 
should  be  properly  trapped,  and  no  drain  should  pass  under  the  build- 
ings. Care  should  be  taken  that  no  fresh  air  flue  should  open  near  the 
sewers. 

The  following  is  an  explanation  of  the  plans  here  presented,  reference    I 
to  the  figures  on  each  plan  being  the  same,  which  could  be  either  en- 
larged  or  reduced  in  size  to  suit  the  requirements  demanded  for  such  a 
building,  simply  giving  a  general  idea  of  a  pavilion  hospital: 

EXECUTIVE  BUILDING. 

;N"o.  1  is  the  reception  room;  2,  office,  and  each  is  12x15  foet;  3, 
operating  room  and  laboratory;  4,  private  ward,  and  each  is  12x14  feet; 
this  story  is  12  feet  high;  11,  hall,  with  stairs  leading  to  the  basement 
and  second  stories,  where  the  general  stores,  water-closet,  and  dead- 
room  are  in  the  former,  and  sleeping  rooms,  closets,  etc.,  are  in  the 
latter. 

REAR   BUILDING. 

No.  5  is  the  general  dining  room,  15x22  feet;  6,  kitchen,  14x22  feet;  7, 
kitchen  stores,  5x9  feet;  8,  dish  pantry,  5x9  feet;  the  laundry,  ironin,g, 
and  mending  rooms  may  be  arranged  in  the  basement  story  of  this 
building;  9,  platform,  with  steps  on  each  side  of  the  kitchen;  10,  open 
piazza,  12  feet  wide,  and  extending  to  all  of  the  buildings,  with  steps, 
etc.,  on  each  side  of  the  executive  building. 

WARD   BUILDINGS.  ^ 

No.  11  is  the  passageways,  6x15  feet;  12,  nurses'  rooms,  11x15  foet; 
13,  linen  closets,  6x9  feet;  14,  bath  rooms,  8x9  feet;  15,  ward  rooms, 
25x50  feet,  and  16  feet  high;  16,  smoking  and  reading  room,  10x17  feet; 
17,  ward  water-closets,  8x10  feet. 
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As  with  a  similar  table,  published  in  the  last  report  of  this  Board,  the 
accompanying  table  compares  most  favorably  in  its  results  with  the 
showing  of  the  best  ordered  hospitals  in  the  world.  Taken  in  connec- 
tion with  the  fact  of  their  crowded  condition,  and  short  allowance  of 
cubic  space  for  air  to  each  patient,  and  necessarily  defective  ventila- 
tion, especially  in  the  instances  of  the  Lunatic  Asylum,  the  hospital 
wards  of  the  San  Francisco  Almshouse,  and  of  the  State  Prison,  and 
most  of  the  County  Hospitals  and  jails,  these  results  afford  the  most 
unequivocal  evidence  of  the  benefits  that  have  accrued  from  their 
skillful  medical  administration. 

It  may  here,  with  some  reason,  be  asked,  if  these  facts  be  so,  why  is  it 
that  so  much  space  has  been  given  in  this  report  to  the  construction 
and  hygiene  of  hospitals? 

2^0 w,  it  must  be  remembered  that  the  hospitals,  prisons,  etc.,  men- 
tioned in  these  statistics,  have  been  constructed  of  recent  date,  and, 
although  defective  in  most  hygienic  respects,  still  have  not  yet  become 
so  permeated  with  organic  impurities  emanating  from  the  bodies  of  the 
sick,  as  to  render  them  comparable  in  percentage  of  mortality  to  other 
hospitals;  but  this  state  of  things  may  not  continue  much  longer.  The 
safety  of  patients  requires  freshly  built  wards,  for  it  is  now  beginning 
to  be  recognized  that  hospitals  should  be  destroyed  and  renewed  every 
ten  years. 

It  seems  probable  that  the  chancesof  recovery  from  fever  or  from  the 
results  of  a  surgical  operation  are,  on  the  whole,  greater  in  a  squalid 
home  in  any  large  city,  even,  than  in  the  largest  and  best  appointed 
hospital  in  London  or  Paris — so  dangerous  is  the  concentration  of  many 
sick  to  each  individual  patient.  An  influence  capable  of  causing  disease, 
emanating  from  one  or  from  a  few  individuals,  is  usually  so  dissolved 
and  diluted  as  to  be  harmless.  From  a  large  ward,  however,  exhala- 
tions perceptible  to  the  smell  are  generated,  which  saturate  the  very 
walls,  and  poison  successive  series  of  inmates.  That  noble  and  learned 
physician,  Sir  James  Y.  Simpson,  who  first  proved  the  virtue  of  anes- 
thetics, by  inhaling  chloroform  himself,  among  his  other  priceless  bene- 
factions to  humanity,  taught  the  true  doctrine  of  hospitalism.  By  the 
answers  to  an  extended  series  of  circular  letters  of  inquiry,  he  estab- 
lished the  fact  that  out  of  two  thousand  and  eighty-iiine  cases  of  ampu- 
tations performed  in  great  hospitals  in  cities,  eight  hundred  and  fifty-five 
died,  while  in  countrj'^  practice,  out  of  two  thousand  and  ninety-eight 
similar  operations,  only  two  hundred  and  twenty  six  died.  Hence,  the 
number  that  die  after  amputations  in  hospital  practice,  when  compared 
with  rural  practice,  is  nearly  four  times  greater.  In  the  study  of 
hospital  hygiene,  during  the  last  few  years,  the  fact  has  been  dis- 
closed again  and  again  that  the  great  hospital  is  as  liable  to  destroy 
life  as  to  save  it.  This  fact  led  Florence  Nightingale  to  enunciate  as 
the  very  first  requirement  in  a  hospital,  "  that  it  should  do  the  sick  no 
harm.'' 

These  remarks  respecting  the  detrimental  influences  of  the  agglome- 
ration of  a  large  number  under  one  roof,  without  adequate  ventilation, 
apply  with  equal  force  to  our  jails,  prisons,  factories,  and  machine 
shops,  etc.  To  show  how,  in  one  instance  among  the  many  that  may 
be  adduced,  disease  is  contracted  from  long  confinement  in  ill  venti- 
lated chambers,  I  will  here  cite  the  results  of  an  effort  that  has  recently 
been  made  by  Dr.  A.  L.  Leach,  of  Philadelphia,  to  procure  and  ascertain, 
by  means  of  the  vital  statistics  of  the  most  important  prisons  in  the 
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United  States,  the  percentage  of  deaths  occurring  in  these  institutions 
from  phthisis*  Owing  chiefly  to  the  imperfect  manner  in  which  the 
records  have  been  kept,  especially  in  the  Southern  States,  but  partial 
success  has  been  attained — only  sufficient  to  construct  the  following: 


TABLE 


Showing  the  total  number  of  deaths  in  prisons  (those  from  accident  included"), 
the  whole  number  from  'phthisis,  and  the  percentage.  Under  the  head  of 
phthisis,  are  included  those  dying  from  scrofula\ 
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Maryland  Penitentiary 

38  50 

Vermont  Penitentiary* 
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5 
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19 
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It  would,  doubtless,  add  to  the^vahie  of  these  statistics  to  pursue 
these  investigations  further — into  machine  shops,  factories,  asylums, 
almshouses,  and  other  charities — and  show  the  influence  of  close  confine- 
ment there  met  with  in  the  development  of  phthisis;  but  we  think  the 
fact  is  sufiiciently  established  that  all  conditions  of  life,  in  which  con- 
finement occur,  have  this  influence.  Accepting  the  modern  doctrine 
taught  by  Yirehow,  that  most  diseases  have  a  local  oi'igin,  the  facts 
already  collected  possess  a  language  that  is  mute,  but  eloquent,  and 
sh.ould  touch  the  hearts  of  the  humane.  "To-day,"  in  the  forcible 
worc^^s  of  the  writer  first  referred  to,  "consumption  pursues  its  onward 
march,  numbering  its  victims  by  thousands  and  tens  of  thousands,  and 
we  stand  appalled.  The  brilliant  eye  and  hectic  flush  of  phthisis  greet 
us  upon  eYQTj  hand  in  those  hurrying  from  our  factories,  our  machine 
shops,  sewing  rooms,  countinghouses,  and  every  station  of  life,  and  they 
should  cause  us  to  be  busy  with  attempts  at  the  reformation  of  so  much 
misery  and  suffeinng.  In  every  community  societies  are  formed  for  the 
<  prevention  of  cruelty  to  animals;'  but  a  society  is  3^et  to  be  formed 
for  the  noblest  of  works — the  prevention  of  cruelty  to  human  beings. 
All  over  this  broad  land — in  our  prisons,  in  our  factories,  our  school- 
houses,  our  workshops,  etc. — a  cry  goes  up  from  human  misery  pleading 
for  more  breathing  room,  more  active  enforcement  of  hygienic  laws. 
Men,  convicted  it  may  be  of  some  petty  crime,  are  sentenced  by  our 
Courts  to  a  few  months  imprisonment,  but  virtually  are  sentenced  to 


death.  They  are  incarcerated  in  cells  originally  intended  for  one  con- 
vict but  now  crowded  with  others,  A  few  months  suffice,  and  the 
convict  perishes,  or  leaves  with  the  germs  of  phthisis  sown,  that  in 
future  years  end  his  existence.  And  yet  the  evil  does  not  end.  These 
convicts  may  become  the  parents  of  offspring,  who  may  reach  years  of 
maturity,  and  while  in  its  full  glory  are  stricken  down  with  phthisis, 
and  thus  the  sources  of  so  much  human  misery  and  woe  may  continue. 
We  want  in  this  country  more  prison  room,  houses  of  correction  for 
the  class  of  our  criminals  convicted  of  minor  offenses,  and  the  strict 
observance  of  the  laws  of  hygiene.  Human  beings  are  packed  and 
crowded  together  in  the  public  institutions  of  our  cities,  in  the  hovels 
of  the  poor,  and  even  aniong  our  better  classes;  shut  up  through  the 
day,  emerging  to  spend  their  nights  in  dissipation,  and  are  yearly  dying 
by  thousands,  swelling  the  mortality  of  consumption.  These  deaths 
plead  in  trumpet  tongues,  and  ask  us  to  be  busy  with  the  problem  <  How 
is  the  evil  to  be  remedied?' " 

The  Executive  Committee  of  the  Prison  Association  of  New  York,  in  ^ 
their  annual  report  for  eighteen  hundred  and  sixty-nine,  introduce  tho 
subject  of  the  county  jails  of  that  State  in  the  following  language: 
"A  popular  preacher  in  Brooklyn  said  recently  in  a  sermon:  « Look  at 
our  jails!  They  are  a  disgrace  to  civilization.  Some  are  fit  to  put  wild 
beasts  in,  but  most  of  them  are  not.'  The  rhetoric  is  strong  here,  but 
there  is  a  terrible  basis  of  truth  underlying  it.  There  may  be  half  a 
dozen  jails  in  the  State  properly  constructed  to  meet  the  exigencies  of 
the  existing  system,  but  in  general  they  are  as  faulty  in  construction 
and  arrangement  as  they  well  can  be — dark,  damp,  cramped,  ill  venti- 
lated, and  gloomy  in  the  extreme."  This  description  might  also  have 
been  written  for  the  jails  in  California,  We  have  reason  to  hope,  how- 
ever, that  the  advancing  civilization  of  the  age,  and  the  knowledge  to 
be  derived  from  the  attraction  of  public  attention  at  this  time  to  tho 
general  subject  of  prison  management,  will  not  permit  this  condition  to 
be  permanent.  Mistaken  and  ill-judged  economy  no  doubt  contributes 
largely  to  produce  the  miserable  state  of  so  many  of  our  prisons  and 
jails,  and  the  question  of  cost  will  be  one  of  the  obstacles  to  reform. 
Assuming,  however,  that  public  sentiment,  once  awakened,  will  insist 
upon  improvement,  the  necessity  for  rebuilding  or  remodeling  a  great 
majority  of  the  county  jails  becomes  at  once  apparent. 

The  authorities  in  our  metropolis  have  taken  a  step  in  the  right  direc- 
tion by  the  passage  of  an  ordinance  punishing  ew^rj  person  who  doea 
not  allot  to  himself  or  herself  five  hundred  cubic  feet  of  air  in  the 
sleeping  apartment.  Up  to  this  time,  however,  all  prosecutions  for  the 
violation  of  this  law  seems  to  have  been  directed  exclusively  to  the 
Chinese.  The  original  intention  of  awarding  ^^e  hundred  cubic  feet  of 
air  to  each  individual  in  a  sleeping  apartment  was  to  fix  a  standard  for 
the  construction  of  hospitals,  and  the  size  of  the  building  and  its  apart- 
ments were  made  to  correspond  in  that  proportion  to  the  number  of 
patients  admitted.  No  one  ever  dreamed  that  it  should  be  applied  as  a 
hygienic  rule  for  every-day  life,  or  adopted  as  a  guide  for  legislative 
action.  A  room  ten  feet  high  and  seven  feet  square  will  give  four  hun- 
dred and  ninety  cubic  feet  of  air,  and  is  sufficient,  under  ordinary  cir- 
cumstances,  for  one  person;  but  if  that  room  be  void  of  ventilation,  the 
atmosphere  will  become  so  vitiated  in  the  course  of  twenty -four  hours 
as  to  be  absolutely  poisonous.    It  is  not  so  much  a  question  of  cubic 
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feet,  but  one  of  ventilation,  which  is  really  at  issue,  and  it  would  seem 
from  present  appearances  as  if  it  were  intended  that  the  cubic  feet  prin- 
ciple was  to  be  applied  solely  to  the  Chinese  portion  of  our  population. 
As,  however,  our  city  authorities  have  taken  the  initiative,  it  is  respect- 
fully suggested  that  our  Legislature  would  enact  a  State  law  requiring, 
at  least,  all  the  State  institutions  to  be  regulated  by  a  similar  five  hun- 
dred cubic  feet  of  air  statute.  That  such  a  law  is  imperiously  required, 
we  will  point,  as  an  example,  to  our  State  Prison. 

While  we  take  pleasure  in  stating,  that  under  the  unremitting  and 
scrupulous  attention  and  energy  exercised  by  Governor  Pacheco  and 
the  resident  surgeon,  Dr.  Eandle,  the  sanitary  condition  of  the  prison 
has  been  greatly  improved,  still  th^re  remains 'an  urgent  necessity  for 
more  breathing  room,  which  can  only  be  attained  by  pushing  forward 
with  alacrity  the  branch  prison  now  in  course  of  construction  at  Fol- 
som.  As  shown  by  the  statistics,  furnished  by  the  surgeon  to  date,  the 
average  number  of  prisoners  has  increased,  since  the  last  biennial 
report,  from  nine  hundred  and  twenty  to  one  thousand  and  fifty,  and 
there  is  a  strong  probability  of  a  still  further  increase,  judging  from 
the  general  character  of  the  immigrants  now  daily  arriving. 

It  is  true,  notwithstanding  this  increase,  that  the  average  cubic  space 
to  each  prisoner  has  been  enlarged  by  the  recent  improvements,  from 
one  hundred  and  8event3^-8even  to  one  hundred  and  eighty -four  feet;  but 
if  this,  even  now,  does  not  come  up  to  the  requisite  standard,  what  may 
we  expect  the  proportion  will  be  before  another  year  rolls  by? 

Apart  from  hygienic  considerations,  there  is  a  necessity  for  classify- 
ing and  grading  the  prisoners,  that  those  susceptible  of  moral  improve- 
*  ment  might  be  exempted  from  the  contaminating  influences  of  the 
incorrigibly  vicious.  This  demand  can  never  be  met,  so  long  as  sixty 
are  allowed  to  sleep  in  one  room.  Some  of  these  may  be  wholly  inno- 
cent, others  guilty  of  some  slight  misdemeanor,  and  others  still,  utterly 
blasted  and  gangrened  by  a  long  course  of  crime.  Is  it  not  supreme 
injustice  to  compel  a  contact  of  the  former  with  the  latter;  and  is  not 
a  State  that  incarcerates  one  of  her  citizens  for  any  cause,  bound  by 
every  principle  of  rectitude  to  use  all  possible  precautions  against  his 
being  restored  to  society  a  worse  man  than  when  he  was  arrested? 

Ee searches  into  criminal  statistics  reveal  the  fact  that  in  the  State 
Prisons  of  the  United  States  the  proportion  of  minors  incarcerated, 
taking  the  average  in  them  all,  is  over  twenty  per  cent;  that  in  one  it 
rises  to  nearly  fifty  per  cent;  and, that  in  several  others  it  exceeds  one 
fourth  of  the  whole  number;  that  the  tendency  in  every  department  of 
vice  and  crime  seems  to  be  of  late  years  youthward;  that  thieves,  pick- 
pockets, burglars,  and  indeed  every  class  of  criminals  average  many 
years  younger  now  than  they  did  a  quarter  of  a  century  ago,  and  that 
the  same  is  true  of  drunkards.  Such  being  the  testimony  of  the  Execu- 
tive Committee  of  the  Prison  Association  of  New  York,  an  organized 
and  well  devised  attempt  at  reformatory  discipline,  such  as  our  present 
system  does  not  aiford,  cannot  be  begun  too  soon. 

The  best  example  of  a  reformatory  or  intermediate  prison,  is  that  of 
the  Detroit  House  of  Correction.  Its  Superintendent,  in  an  able  paper, 
says: 

"The  design  of  those  institutions  is  twofold,  viz:  preventive  and 
reformatory — to  restrain  and  prevent  the  manifestation  of  the  vicious, 
inclinations  of  the  class  described,  and  to  improve  the  character  of  the 
individuals  who  commit  offenses  and  are  imprisoned  therefor.     The  true 
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interests  of  society  are  best  promoted  by  those  measures  that  prevent 
the  perpetration  of  offenses  and  the  growth  of  bad  character  in  its 
members;  for  every  infraction  of  law  not  only  mars  the  character  of 
the  offender  and  brings  into  activity  a  bad  element,  but  is  a  shock  to 
the  fabric  of  society,  weakening  the  whole  structure  in  proportion  to 
the  trivial  or  heinous  character  of  the  offense.  The  Christian  institu- 
tions, benevolent  and  charitable  societies,  and  educational  establish- 
ments, are  all,  in  the  nature  of  their  organization,  admirably  adapted  to 
this  work;  but  as  their  influence  does  not  perfectly  accomplish  this  end, 
some  other  provision  is  necessary  for  the  treatment  of  those  who  break 
through  these  restraints,  and  actually  enter  upon  a  vicious  course,  lead- 
ing,  as  vicious  practices  always  do,  towards  the  commission  of  the 
higher  crimes.  *  *  *  *  The  reformatory  designs  of  these  estab- 
lishments must  not  and  need  not  be  lost  sight  of  in  our  zeal  for  their 
preventive  influence,  for  the  highest  welfare  of  the  inmates  is  perfectly 
consonant  with  the  best  welfare  of  society  at  large.  I  do  not  hesitate 
to  say,  that  in  the  reformation  of  prisoners,  and  in  wise  efforts  to  that 
end,  will  be  found  a  key  to  the  true  prison  system,  and  the  soundest 
criminal  code.     ****** 

"The  design  of  these  municipal  or  intermediate  establishments,  then, 
may  be  stated  to  be  the  treatment  of  persons  who  commit  offenses 
against  society,  known  as  misdemeanors,  with  the  view  to  exert  a  pre- 
ventive and  reformatory  power — the  preventive  force  being  most  surely 
had,  and  in  largest  measure,  by  locating,  constructing,  organizing,  and 
administering  them  for  the  main  purpose  of  reformation.     *     *     *     * 

"  They  must  be  legislated  into  existence  as  a  part  of  society,  in  har- 
mony with  every  means  she  adopts  for  her  preservation  and  the  highest 
development  and  welfare  of  her  members.  Just  as  hospitals  and  asy- 
lums are  instituted  to  heal  physical  and  mental  diseases,  so  these  prisons 
should  be  established  to  cure  moral  deformity.  They  are  needed  as 
adjuncts  to  the  various  refining  and  purifying  agencies,  to  make,  further 
effort  in  the  same  direction  for  those,  who  are  not  held  by  them,  to  sym- 
metrical, moral  development,  and  who  become  an  offense  to  society  in 
spite  of  them." 
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SAIT  FEANCISCO  LYING-IN  AND  FOUNDLING  HOSPITAL. 


Thomas  M,  Logan,  M.  D., 

Secretary  State  Board  of  Health: 

^Deab  Sir:  I  am  preparing  the  manuscript  for  a  printed  report  em- 
bracing the  period  you  ask  for,  and  had  expected  to  send  you  long  ere 
this  a  copy  of  it,  but  one  cause  of  delay  after  another  has  prevented  its 
completion;  therefore,  I  send  you  an  abstract  from  it  now. 

There  have  been  delivered  in  the  hospital  eighty-two  patients,  of 
eighty-two  children — forty-three  males  and  thirty-nine  femaies;  the 
mothers  ranging  in  age  from  fourteen  years  old  and  upwards.  Nearly 
all  were  primiparas;  their  average  stay  in  the  hospital  not  less  than 
heretofore — about  four  months.  In  religion,  two  were  Hebrews;  thirty- 
eight  Protestants,  and  forty-two  JRoman  Catholics.  Their  nativities  are: 
Californians,  twenty. one;  from  other  States  and  Territories,  thirty; 
from  foreign  countries,  thirty-one.  The,  Californians  were:  from  San 
Francisco,  six  ;  Sacramento,"  two  ;  Yuba  County,  two ;  Santa  Clara 
County,  two;  San  Joaquin  County,  two;  Nevada  County,  one;  Solano 
County,  one;  Alameda  County,  one;  El  Dorado  County,  one;  Contra 
Costa  County,  one;  Santa  Cruz  County,  one;  Monterey  County,  one — 
total,  twenty-one.  Those  from  foreign  countries  are:  Ireland,  eleven; 
Canada,  four;  Nova  Scotia,  two;  France,  two;  Italy,  two;  Switzerland, 
one;  Africa  (born  of  white  parents),  one;  Mexico,  one — ^total,  thirty- 
one.     Not  a  death  occurred  among  this  whole  number. 

I  wish  we  could  say  the  same  of  the  foundlings,  numbering  one  hun- 
dred and  eightj^-seven,  which  we  have  had  to  provide  for.  Eighty-two 
of  them  were  born  in  the  hospital,  and  one  hundred  and  five  were  left 
at  the  door  of  the  asylum,  by  parties  unknown;  making  one  hundred 
and  eighty-seven.  Of  these,  I  have  procured  the  adoption  of  seventy- 
four;^  nineteen  were  taken  by  mothers  or  their  friends,  and  ^yq  remain 
on  hand;  making  ninety  eight  saved;  leaving  eighty-nine  to  be  accounted 
for.  Of  these,  one  was  left  a  corpse  in  the  receptacle  at  the  door  of  the 
asylum,  with  this  memorandum:  "Please  bury  my  child,  for  I  am  too 
poor  to  do  so.**  Of  five  prematures,  three  were  stillborn;  one  weighed 
one  pound,  and  died  in  one  hour;  and  one  in  four  hours;  eight  died 
under  three  days  old;  the  remainder  (seventy-five)  died  from  a  week 
upwards;  making  a  larger  per  cent  saved  than  at  any  previous  report. 

Since  the  former  report  we  have  rented  the  premises  then  alluded  to, 
and  now  have  two  frontages,  of  thirty  feet  each,  viz:  at  762  Mission 
street  and  269  Jessie  street,  by  a  depth  of  one  hundred  and  sixty  feet, 
opened  up  into  one  lot,  aflFording  a  sheltered  spot  in  the  open  air  for  the 
hospital  patients  and  the  children  of  the  asylum.  The  whole  is  thor- 
oughly drained,  by  sewers  emptying  into  the  Mission  street  sewer.  The 
premises  269  Jessie  street  are  now  wholly  occupied  for  the  Lying-in 
Hospital,  affording  additional  rooms  for  patients,  but  we  have  not  had 
the  means  to  furnish  all  of  them.  The  rooms,  numbering  twenty,  con- 
tain, in  the  aggregate,  upwards  of  thirty  thousand  cubic  feet  of  air,  and 
are  thoroughly  ventilated.  The  Mission  street  building,  containing 
eleven  rooms,  is  occupied  for  the  Foundling  Asylum,  and  contains,  in 
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+K-.  fic^crresate,  about  the  same  number  of  cubic  feet  as  the  hospital,  and 
L  as  iellS^^  This  building  rests  upon  a  lot  from  which  a  sand 

ifi^^s  removed.  The  front  rooms  have  a  southern  exposure;  conse- 
SuLTly  ou^i-f^^ts  occupy  sunny  rooms  throughout  the  day,  obviating 
?he  charge  made  against  the  rooms  they  occupied  m  the  Jessie  street 
^.remises  I  can  now  confidently  assert,  that  so  far  as  sunny  and  well 
Slated  rooms  are  considered  in  connection  with  the  health  of  the 
Sr^n  tha^^^^^^^^  ^^"  ^^  ^^"^""^  ^^' >^'  largest  number 

Stherto'occupying  them.  •  These  numbers  have  varied  weekly,  ranging 
from  five  to  twenty  on  hand  at  a  time.  ^         ,.«?    •       ^.^^  «ii 

As  our  institution  is  so  peculiar  in  its  organization,  differing  from  all 
other  special  or  general  hospitals  in  the  State,  I  have  been  unable  to 
fdapt  U  to  the  pr^ited  formula  you  sent  me  I  therefore  hope  that  the 
foregoing  abstracts.wiU  give- you  the  desired  information. 

Yours,  most  respectfully, 

BENJAMIN  F.  HARDY,  M.  D., 

Attending  Physician  and  Surgeon  of  the  San  Francisco  Lying-in  Hos- 
pital and  Foundling  Asylum. 

[Office,  762,  residence,  824  Mission  street,  San  Francisco.] 
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THE    INSANE,    AND    WHY    SO    MANY. 


By  G.  A,  SHUBTLEFF,  M.  D.,  Superintendent  Insane  Asylum  at  Stockton, 


Owing  to  the  increase  in  the  population  of  the  State,  and  the  unusu- 
ally large  immigration,  the  admissions  into  the  Insane  Asylum  at  Stock- 
ton during  the  past  year  have  been  greater  than  during  any  previous 
year  in  its  history.  Six  hundred  and  sixteen  pati^ents  were  received 
during  the  year.  The  increase,  however,  though  greater  than  the  aver- 
age, is  not  so  great  as  it  has  been  'in  several  former  years.  There  has 
been  an  increase  of  seventy-nine  patients  during  the  year.  The  dis- 
charges, exclusive  of  elopements  and  deaths,  amount  to  fifty-three  per 
cent  of  the  number  admitted,  and  the  recoveries  to  forty-two  per  cent. 
The  death-rate  has  been  lower  than  it  has  been  for  seven  years  past,  it 
being  9.83  per  cent  on  the  whole  number  under  care. 

The  following  summaries  exhibit  the  number  of  patients  in  the  State 
Insane  Asylum  at  Stockton,  California;  the  number  of  admissions,  dis- 
charges, deaths,  and  elopements  for  the  years  ending  June  thirtieth, 
eighteen  hundred  and  seventy- four  and  June  thirtieth,  eighteen  hundred 
and  seventy -five: 


Males. 

Females. 

Totals. 

Nmnber  of  natients  Julv  1st.  1873... 

832 
386 

324 
138 

1,156 

Number  admitted  durinff  the  vear 

524 

Number  under  care  and  treatment 

1,218 

462 

1,680 

Number  discharged,  recoverecl 

158 

29 

3 

136 
23 

51 

11 

3 

42 

209 

Number  discharfired.  ImDroved 

40 

Number  discharared.  iiniin'Droved. 

6 

Number  died 

178 

Number  eloDed...^. 

23 

Discharged,  died,  and  eloped 

349 

107 

456 

Number  of  patients  July  1st,  1874 ,. 

•  869 
447 

355 
168 

1,224 
615 

Number  admitted  during  the  year 

Number  under  care  and  treatment 

1,316 

523 

1,839 

Number  discharged,  recovered 

192 

33 

5 

136 
26 

66 

30 

3 

45 

258 

Number  discharged,  improved 

63 

Number  discharged,  unimproved 

8 

Number  died.... • 

181 

Number  eloped.... 

26 

Discharged,  died,  and  eloped.. 

392 

144 

536 

Number  of  patients  July  1st,  1875 ,.., 

924 

379 

1,303 
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The  institution  is  crowded  inhumanly.  More  than  six  hundred 
patients  have  been  received  since  relief  on  the  plan  adopted  for  its  early 
realization  by  the  projectors  of  a  new  asylum,  was  to  have  been  had. 
On  this  account  the  patients  have  suffered  inexpressibly  for  room,  as 
the  whole  body  of  officers  and  employes  have  in  extra  work,  embarrass- 
Bient,  and  anxiety.  Fortunately  there  has  been  no  endemic  or  general 
sickness;  but  on  the  contrary,  remarkable  healthfulness  has  prevailed. 
Such  a  violation  of  an  established  law  of  hygiene  with  impunity,  can 
only  be  accounted  for  in  the  advantages  of  a  climate  so  mild  and  equable 
that  the  outdoor  air  may  be  allowed  to  swfeep  freely  through  the  apart- 
ments at  all  seasons,  night  and  da}^  without  discomfort  or  injury. 

The  prevalence  of  insanity  in  California  has  led  many  to  suppose  that 
our  climate  has  some  direct  influence  in  its  production.  There  is  no 
foundation,  in  fact,  for  such  a  belief.  It  is  true  that  upon  those  parts 
of  the  earth's  surface  most  favorable  to  the  development  of  man's  ener- 
gies, to  intellectual  activity  and  advancement,  insanity  will  be  found  in 
the  largest  proportion.  This  is  not  from  the  direct  effect  of  climate, 
but  on  account  of  the  more  artificial  and  complex  mode  of  life,  and  the 
greater  strain  to  which  the  mind  is  subjected  in  an  enterprising  and  pro- 
gressive population.  Our  climate,  from  its  agreeable  temperature,  and 
healthful  and  invigorating  influence,  is  conducive  to  a  full  share  of  that 
mental  activity  and  effort  found  in  the  world's  great  belt  of  intellectual 
development  and  progress. 

It  is  the  struggle  1['or  equality  or  supremacy  in  all  the  innumerable 
pursuits  of  civilized  life,  which  puts  the  mind  to  a  test  in  which  the 
defective  are  likely  to  fail.  Before  the  period  of  active  progress  in  Cali- 
fornia which  followed  the  gold  discovery  of  eighteen  hundred  and  forty- 
eight,  insanity  was  unknown,  though  the  missionary  settlements  had  then 
existed  more  than  three  quarters  ot"  a  century,  and  though  there  was,  prior 
to  the  gold-seeking  immigration,  a  population  estimated  at  fifteen  thou- 
sand, of  Eai-opean  extraction.  At  the  present  day  the  same  number  of 
people,  according  to  the  ratio  of  insanity  to  the  general  population,  would 
furnish  the  insane  asylum  with  thirty  patients.  In  eighteen  hundred 
and  fifty-two,  when  all  the  insane  of  the  State  were  placed  in  the  hos- 
pital at  Stockton,  out  of  the  one  hundred. and  twenty-four  sent  there 
during  that  year,  only  three  were  natives  of  California.  During  the 
seventy-five  years  already  referred  to  of  the  partial  settlement  of  this 
country  by  the  Spanish-Americans,  and  other  white  races,  not  only  was 
no  insanity  developed  by  the  climate,  but  no  predisposition  to  it  seems 
to  have  been  established.  After  the  exciting  causes  had  been  in  most 
active  operation  for  four  years,  and  had  completely  changed  the  habits,, 
chief  pursuits,  and  the  government  of  this  pastoral  people,  there  was 
only  one  insane  person  to  five  thousand  of  the  native  class,  while  of  the 
recent  immigration  there  was,  at  the  same  date,  already  one  insane  per- 
son to  two  thousand  of  population  of  the  same  class. 

The  shock  of  transplantation,  separation  from  family  and  friends,,  dis^ 
appointments,  disastrous  enterprises,  sudden  reverses  of  fortune,  int^m-^ 
perance,  fast  living,  and  an  unsettled  condition  of  life,  are  the  ©hief* 
causes  of  mental  disorder  on  the  Pacific  Coast.  These  causes,  or  mo&t; 
of  them,  are  much  more  rife  in  a  rapidly  increasing  population,  receiv^ 
ing  large  accessions  annually  from  the  influx  of  a  very  distant  emigra^ 
tion,  than  in  a  more  stationary  community,  whose  growth  is  na.to'al^ 
and  proceeds  mainly  from  the  multiplication  of  its  own  offspfkiig. 
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It  is  a  serious  undertaking  for  a  family,  uncertain  of  suflScient  raeans 
and  anxious  of  the  result,  to  break  up  an  old  bonne,  with  all  its  local 
attachments  and  endeared  associations,  and  remove  three  thousand 
miles  away — so  far  that  distance  bars  return.  Add  to  the  effect  of  this 
the  probable  disappointment  and  dissatisfaction  in  establishing  a  new 
one,  and  we  have  produced  on  the  mind  what  I  have  termed  the  shock 
of  transplantation.  Hence  there  has  always  been  in  the  foreign  immi- 
gration of  all  the  States,  a  large  ratio  of  insanity.  In  California  we 
have  not  only  a  large  population  of  foreign  birth  undergoing  these 
changes  and  trials,  but  our  domestic  immigration,  coming  from  remote 
parts  and  various  climes,  suffers  similar  trials  and  results. 

But  in  addition  to  these  causes  of  insanity  in  California,  there  are 
peculiar  circumstances  of  location,  which  give  her  a  great  number  of 
insane  annually  who  do  not  legitimately  belong  to  her.  Once  committed 
to  the  asylum,  however,  they  arc  counted  as  her  own;  and,  owing  to 
the  remoteness  of  the  places  to  which  they  properlj'  belong,  they  become 
fixed  here  for  life  unless  they  recover. 

Central  California,  or  more  exactly  our  metropolitan  city,  is  situated 
at  the  great  western  gate  of  the  world's  travel  and  commerce,  where 
people,  from  east  and  west,  converge  and  rest  on  their  long  journeys. 
This  passing  throng,  the  countless  numbers  flouting  on  the  Pacific  Ocean, 
under  every  flag,  from  Arctic  to  Antarctic,  and  the  sojourners  upon  her 
remotest  islands,  all  produce  their  quota  of  insanity,  much  of  which 
finds  its  most  available  refuge  in  our  State  Insane  Asylum.  Produced 
by  such  abundant  exciting  causes  within  its  own  limits,  and  a  place  of 
refuge  for  so  many  from  without,  the  great  number  of  insane  in  Cali- 
fornia is  an  inevitable  consequence  of  its  mode  of  settlement,  the  habits 
and  condition  of  its  inhabitants,  and  its  peculiar  situation — isolated  and 
remote,  yet  in  the  thoroughfare  of  travel  and  commerce. 

Again,  we  have  in  our  State  a  great  many  unfortunate  persons  classed 
and  enumerated  as  insane,  who,  in  many  other  States  and  countries, 
would  not  be  counted  as  such.  There  is  no  general  provision  made,  by 
either  the  State  or  the  counties,  for 'those  who  are  simply  incapable  of 
taking  care  of  themselves,  or  are  harmless  in  disposition  and  intent,  and 
are  yet  irresponsible  from  sheer  lack  of  mind,  or  from  mental  weak- 
ness. The  maintenance  and  care  of  the  insane,  at  the  State  Insane 
Asylum,  is  not  a  municipal  or  county  charge,  to  be  paid  by  the  city  or 
county  from  which  the  patient  is  sent.  The  consequence  is,  that  nearly 
every  form  of  mental  infirmity  and  impairment,  in  persons  who  are 
indigent  and  become  burdensome,  is  called  insanity,  and  the  subjects 
thereof  are  committed  to  the  Insane  Asj^lum.  Hence  we  have  counted 
as  insane  mere  simpletons,  epileptics  who  are  simply  troublesome,  senile 
dements,  methomaniacs,  and  so  forth.  Take  from  the  insane  these 
classes,  who  in  Europe  and  the  older  States  would  be  provided  for  in 
more  appropriate  and  other  public  institutions  than  hospitals  for  the 
insane,  and  the  sum  total  of  insanity  now  ascribed  to  California  would 
be  materially  reduced. 

There  is  nothing  which  presents  insanity  in  such  startling  propor- 
tions as  a  full  enumeration  of  all  its  subjects,  and  an  effort  to  provide 
for  them  all  at  public  expense.  Twenty  years  ago,  when  Massachusetts 
undertook  this  proceeding,  faithfully  accomplishing  the  first  part  of  it 
but  failing  in  the  latter,  there  were  found  within  her  borders  one  insane 
person  to  every  four  hundred  and  fifteen  of  the  general  population,  and 
many  more  unprovided  for  than  were  maintained,  or  could  be  accom- 
modated, in  her  institutions  established  specially  for  their  care. 


67 

"In  the  short  periad  of  nineteen  years  the  estimated  proportion  of 
the  insane  in  England  rose  from  one  in  seven  thousand  three  hundred 
to  one  in  seven  hundred  and  sixty-nine  " — a  difference  of  more  than 
nine  hundred  per  cent — produced,  not  by  an  increase  in  the  ratio  of 
insanity,  but  by  a  better  knowledge  of  the  extent  of  its  existence.  Dr. 
[Bucknell  estimates  that  in  England  and  Wales  there  is  one  insane  or 
idiotic  person  to  every  three  hundred  of  the  population. 

The  insane  of  our  State  are  presented  in  an  unprecedentedly  conspicu- 
ous light,  from  their  number  being  known,  from  the  custom  of  publish- 
ing their  commitments  to  the  asylum,  and  from  provision  being  made 
for  the  care  of  all  of  them  by  the  State. 

The  insane  of  the  State,  including  idiotics  (of  whom  there  are  but 
few),  and  every  species  of  mental  unsoundness,  number  about  fourteen 
hundred,  and  the  population  of  the  State  is  estimated  at  seven  hundred 
thousand.  This  gives  one  insane  person  to  every  five  hundred  of  the 
general  population.  We  may  calculate  on  this  ratio  for  an  indefinite 
period  to  come.  Thus  it  is  seen  that  an  increase  of  one  hundred  thou- 
sand to  our  general  population  will  be  accompanied  with  an  addition 
of  two  hundred  to  our  insane  population. 

Of  the  fourteen  hundred  insane  persons,  or  persons  of  unsound  mind, 
in  the  State,  upwards  of  thirteen  hundred  are  in  the  Insane  Asylum  at 
Stockton.  The  balance  is  made  up  of  such  mild  cases  of  mental  impair- 
ment or  defect  as  are  taken  care  of  at  home  by  their  friends,  from 
choice,  or  do  not  require  isolation. 
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NEW    STATE    INSANE    ASYLUM,   AT    NAPA. 


Oj'Fice  or  California  State  Boabd  or  Health,  1 
Sacramento  (Cal.),  tEuly  30th,  1875.      j 
Ed.  Eentley,  M.  D., 

Superintendent  Napa  State  Insane  Asylum: 

Dear  Sir:  I  am  informed,  through  a  comimini cation  received  for  pub- 
lication in  the  Biennial  Eeport  of  the  State  Eoard  of  Health,  from  Dr. 
ShurtlefF,  Superintendent,  that  the  State  Insane  Asylum  at  Stockton  is 
inhumanly  crowded.  *'  OiS  this  account  the  patients  have  suffered  inex- 
pressibly for  room,  as  the  whole  body  of  officers  and  employes  have  in 
extra  work,  embarrassment,  and  anxiety."     • 

Will  you  be  kind  enough  to  report  at  your  earliest  convenience,  so 
that  our  legislators  may  act  advisedly,  as  to  the  progress  of  the  build- 
ing of  the  new  asylum  at  Napa,  and  how  soon,  in  your  opinion,  it  can 
be  made  available  for  the  relief  of  the  asylum  at  Stockton. 

Also,  it  is  desirable  to  know  whether  the  Directors  of  the  Napa 
Asylum  have  secured  the  water  privilege,  conformably  with  a  bond  that 
was  to  have  been  entered  into  with  Nathan  Coombs,  proprietor. 

In  my  report  to  Governor  Booth,  in  eighteen  hundred  and  seventy- 
two,  when  deciding  on  the  site  of  the  Napa  Asylum,  I  urged  the  neces- 
sity of  purchasing  more  land,  and  especially  that  portion  of  the  tract 
encompassing  the  mountain  brook  from  which  the  water  supply  is  to  be 
obtained.  Has  the  suggestion  been  acted  upon;  and  if  so,  what  is  the 
result? 

An  early  response,  as  my  report  is  now  ready  for  the  State  Printer,  is 
respectfully  solicited. 

Yours,  truly, 

THOS.  M.  LOGAN, 
Secretary  State  Board  of  Health. 


San  Fbancjisco,  Angust  6th,  1875. 

Professor  Thomas  M.  Logan,  M.  D., 

Secretary  State  Board  of  Health,  Sacramento: 

Mr  Dear  Sir:  In  reply  to  your  inquiries  of  the  thirtieth  ultimo,  ask. 
ing  when  the  State  Insane  Asylum  at  Napa  will  be  able  to  relieve  the 
Stockton  Asylum,  I  have  the  honor  to  state  that,  in  my  opinion,  every 
possible  effort  is^eing  made  to  further  the  best  interests  of  the  State, 
in  prosecuting  the  work  on  the  asylum,  and  that  the  Directors  have 
been  actuated  in  the  highest  degree  by  the  humane  desire  of  relieving 
Stockton  at  the  earliest  moment  j  and  1  am  happy  to  be  able  to  announce 
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to  you  that  the  north  wing  is  so  far  advanced  in  the  process  of  comple- 
tion that  we  may  reasonably  expect  to  receive  patients  in  the  latter  part 
of  the  present  month,  and  to  this  end  every  effort  is  now  being  made. 
I  may  add  that  the  entire  structure  is  progressing  as  rapidly  as  can  be 
deemed  consistent  or  desirable,  when  the  permanency  and  enduring 
character  of  the  work  on  this  extensive  edifice  is  taken  into  considera- 
tion. 

In  regard  to  the  water  supply,  the  contractors  have  availed  them- 
selves of  it  in  various  ways  to  great  advantage  in  the  different  depart- 
ments of  construction,  and  the  Directors  have  taken  an  active  interest 
in  securing  and  maintaining  all  privileges  pertaining  to  it.  I  have  no 
doubt  the  present  supply  will  be  ample  for  the  working  of  the  asylum, 
with  a  large  reserve  always  on  hand  for  any  emergency  in  the  reser- 
voirs, in  the  towers;  but  additional  imp I'ovements  are  contemplated,  and 
will  be  needed  before  its  use  can  be  appropriated  to  any  extent  for  pur- 
poses of  irrigation.  So  far  as  relates  to  the  bond  "that  was  to  have 
been  entered  into  with  Nathan  Coombs,  proprietor,"  I  am  not  definitely 
informed. 

In  your  report  to  Governor  Booth  in  eighteen  hundred  and  seventy, 
two,  you  very  properly  and  wisely  urged  the  necessity  of  purchasing 
more  land,  and  especially  that  portion  of  the  tract  encompassing  the 
mountain  brook.  This  suggestion,  I  regret  to  say,  was  not  carried  out, 
and  the  subject  now,  as  then,  commends  itself  to  the  early  and  earnest 
attention  of  all  concerned  in  the  best  interests  of  the  asylum. 

Very  respectfully, 

EDWIN  BENTLEY, 

Medical  Superintendent  Napa  State  Insane  Asylum. 
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SECOND  EEPOET  ON  PEOBATIOKAEY  ASYLUMS   FOE  THE 
INSANE   IN  LAEGE   CITIES. 


By  a.  B.  stout,  M.  D.,  Sait  Francisco. 


In  accordance  with  the  first  report  on  this  subject,  submitted  to  the 
honorable  Legislature  of  California,  a  bill,  under  the  auspices  of  the 
State  Board  of  Health,  was  presented  for  the  adoption  of  this  reform  in 
btate  medicine,  to  that  body,  at  its  last  session. 

Owing  to  the  heavy  appropriations  made  by  the  State  so  recently,  to 
construct  an  Insane  Asylum  at  Napa,  and  also  the  very  nervous  state  of 
mind  ot  the  Legislature  in  regard  to  public  economy,  reduction  of  ap- 
propnations,  and  increase  of  taxation,  the  bill  was  unfavorably  reported 
upon  by  the  committee  it  was  referred  to,  and  consequently  failed  to 
pass.  The  action  of  the  committee  in  nowise  diminished  the  merit  of 
the  proposition, 

_  Constant  observation  and  experience  since  the  incipiency  of  this  pro- 
ject  of  hygienic  reform,  have  greatly  contributed  to  increase  the  testi- 
mony ot  its  expediency,  its  utility,  and  its  necessity  in  the  cause  of  iustice 
and  humanity.  . 

In  this  view  we  shall  renew  our  efforts,  and  present  this  second  report, 
as  supplementary  to  the  first,  in  order  to  reinforce  the  latter  with  addi- 
tional evidence  and  further  argument. 

A  Probationary  Asylum  for  the  Insane  does  not  imply  solely  an  insti- 
tution  within  which  to  determine  and  detect  feigned  insanity,  or  falsely 
charged  insanity,  and  thusintercept.the  frauds  and  injuries  attempted  in 
litigation,  whether  in  civil  or  criminal  prosecutions.  Great  as  would  be 
the  advantage  of  possessing  such  a  check,  guarded  by  commissioned  ex- 
perts in  lunacy,  and  with  legal  power  to  inforce  seclusion  without  sacri. 
nee  ot  the  constitutional  rights  of  man,  it  is  not  in  this  alone  that  the 
proposed  establishment  possesses  merit. 

In  an  extended  meaning  the  word  probationary  signifies  tentative,  or 
an  institution  in  which  the  effort  is  made  to  afford  relief  by  quick  and 
prompt  intervention  in  the  incipiency  of  mental  disorders,  and  thereby 
prevent  the  disasters  which  so  often  render  simple  physical  disorders 
accompanied  with  mental  alienations,  forever  incurable;  and  then  entail 
the  long  catalogue  of  family  calamities  and  the  revolutions  in  matters  of 
estate.  We  say.  with  confidence,  that  the  large  majority  of  such  cases, 
as  they  now  stand  recorded,  is  the  result  of  neglect  not  necessarily  will- 
ful,  but  from  the  want  of  the  required  facilities  in  the  incipiency  of  the 
'""Tf ^i^w^  u^^^i  ^aJady  to  arrest  its  progress.  Give  it  no  foothold,  it 
will  fail  to  hold  possession.  As  things  now  are,  parties  interested,  in  the 
most  loyal  faith,  rush  around  for  relief,  but  can  only  find  it  after  pro- 
tracted  and  expensive  delay.  It  is  just  in  this  delay  that  the  irrepar- 
able damage  is  done.  How  perfectly  would  this  evil  be  averted,  could 
they  ^mc%  transport  the  person  without  delay  to  the  provident  asylum 
o±  the  State.  In  extreme  perils,  it  is  admitted  that  humanity  and  self- 
detense  take  precedence  of  law  and  the  individual  right  of  liberty 
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This  last  mentioned  right  we  would  be  among  the  last  to  infringe,  but 
this  right  has  its  limit.  An  insane  man  on  the  street  menacing  great 
harm  to  himself  or  others,  would  be  arrested  instanter,  and  be  confined 
in  prison,  at  least  for  a  short  time,-  but  insanity  being  neither  a  crime 
nor  a  willful  misdemeanor,  he  has  only  deserved  confinement;  not,  how- 
ever, in  a  prison,  but  in  a  hygienic  place  of  restraint  authorized  by  legal 
enactment. 

No  one  would  suppose,  in  the  case  cited,  that  a  suit  for  false  impris- 
onment would  be  entertained,  yet  suits  of  this  character  have  been 
brought  by  persons  confined  against  their  protest,  although  insane,  in 
private  asylums,  so  that  such  institutions  have  become,  often  harmfully, 
guarded  against  whom  they  receive.  What,  now,  becomes  of  the  per- 
son thus  <*  arrested  instanter?"  He  is  punished,  virtually,  though  only 
the  subject  of  an  involuntarj^  disease,  or  with  hereditary  reference,  he  is 
imprisoned  for  his  father's  misdemeanors.  This  is  not  all,  he  may  pass 
a  night  in  a  comfortless  cell,  perhaps  the  subject  of  felons'  curiosity  or 
diversion;  and  yet  the  exposure,  want  of  care,  of  food,  of  sleep,  that 
night,  might  fix  uncurability  upon  his  case,  which  would  have  been 
cured  in  a  few  days,  had  he  been  transported  "instanter"  to  a  humane 
asylum,  provided  immediately  with  a  comfortable  bed,  seclusion,  but 
among  kind  friends,  without  disgrace,  and  the  required  food,  the  needed 
sedative,  and,  in  last  recourse,  the  harmless  '^  camlsade  de  force.'*  Yet, 
more,  the  helpless  maniac  is  made  a  subject  of  notoriety;  his  name  is 
reported  in  newspapers,  with  all  the  story  done  up,  perhaps,  in  ridicule, 
to  please  morbid  tastes;  hence,  for  weeks,  he  is  subject  to  annoyance; 
his  family  and  business  relations  damaged,  and,  finally,  a  bill  of  useless 
expenditures;  or  if  some  mistake  occur,  or  friends  fail  to  appear,  thirty 
daj^s  in  the  County  Jail. 

Now  all  this  scene  would  be  evaded  by  the  alternative  proposed,  while 
the  unfortunate  invalid  would  be  humanely  and  silently  cared  for  with- 
out undue  notoriety. 

We  offer  this  to  show  the  importance  of  instant  relief  in  cases  of 
sudden  outbreaks  of  insanity. 


Part  II. 

Belief  in  the  first  stages  of  insanity. 

There  is  nothing  incompatible  in  a  Probationary  Asylum,  as  explained 
already,  in  the  last  biennial  report,  with  the  addition  of  a  department  for 
the  cure  of  alcoholism  in  its  first  invasions,  and  while  yet  a  curable  disease. 
A  Home  for  the  Inebriate  could,  therefore,  be  annexed  to  the  institution. 
There  are  about  ten  such  homes  in  the  United  States,  one  of  which,  to 
our  honor  be  it  said,  is  in  San  Francisco.  This  latter  is,  however,  a 
private  charity,  sustained  by  a  few  humanitarian  individuals.  The 
question  of  the  intrinsic  value  of  benevolent  aid-resorts  for  the  ilis  of 
intemperance  has  been  largely  discussed.  Socialists  and  philanthropists 
have  not  failed,  whether  or  not  they  are  truly  wise  provisions  against 
those  <'  ills  that  flesh  is  heir  to."  It  would  be  vain  to  recapitulate  them 
here;  but  the  result  of  the  investigation  is,  that  on  grounds  of  sound 
social  economy,  as  well  as  accordance  with  the  dictates  of  Christian 
conscience  and  the  general  indulgence  of  popular  sentiment,  that  they 
are  not  only  wise  and  good,  but  indispensable.  With  or  without  com- 
ment as  to  how  they  come,  delirium  tremens  and  alcoholism  are  diseases, 
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the  subjects  lo  which  have  their  natural  claims,  as  members  of  the  body 
politic,  like  those  diseased  from  all  the  other  objectionable  irregularities 
of  social  life.  A  very  large  proportion  of  such  cases,  if  early  relieved, 
are  perfectly  redeemable,  which  now  are  lost  by  maltreatment  at  the 
outset. 

Now,  it  is  well  known  to  medical  men,  if  not  to  legislators,  that  inani- 
tion  from  want  of  food,  and  exhaustion  from  insomnia  or  want  of  sleep, 
are  the  symptoms  most  destructive  and  the  most  difficult  to  combat. 
Abundant  food  and  rest  are,  therefore,  the  indispensable  requisites.  As 
things  now  go,  do  inebriates  get  this  treatment?  As  for  themselves, 
they  repugn  food,  and  are  driven  by  an  uncontrollable  brain  to  inor- 
dinate physical  efforts  and  insane  mental  activity.  They  resist  what 
they  most  need.  In  many  cases  food  and  rest  can  only  be  procured  by 
a  force  applied  with  method.  Generally,  in  the  cases  brought  for  hos- 
pital treatment  from  the  streets,  from  jails,  from  their  homes,  many 
days,  often  weeks,  have  been  consumed  in  the  various  tentatives  of 
friends  or  others  to  obtain  relief,  while  in  this  very  time  the  precious 
moments  to  administer  aid  escape  and  have  flown  forever. 

It  must  be  manifest  that  to  control  these  exigencies  in  the  incipieney 
of  alcoholic  insanity,  the  opportune  moment,  time,  skill,  and  place,  can 
only  be  found  combined  in  such  an  institution.  What  has  been  already 
well  said  need  not  be  rewritten;  we,  therefore,  adopt  and  append  to  this 
report  the  three  following  essays  on  the  subject.  (See  Documents  A, 
B,  and  O.)  Such  valuable  and  disinterested  testimony  should  be  decisive 
evidence.  It  would  be  vain  to  continue  further  the  discussion  at  present, 
as  the  report  would  become  unreadable  by  reason  of  its  length;  hence, 
we  commend  it  to  your  approbation. 

A.  B.  STOUT,  M.  D., 

Member  State  Board  of  Health. 
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[DOCUMENT  ^.] 

WHAT  SHALL  BE  DONE  WITH  THE  HABITUAL  DEUNKAED? 


By  JAMES  F.  HIBBERD,  M.  D. 


[A  paper  read  to  the  Wayne  County  Medical  Society,  January  7th,  1875,  in  support  of  the 

resolutions  attached.] 

It  is  not  the  intent  of  this  paper  to  discuss  the  general  subject  of 
intemperance,  but  to  consider  that  phase  of  it  which  is  denominated  habit* 
ual  drunkenness.  And  by  this  phrase  is  meant  that  condition  of  a  man 
wherein  he  drinks  alcoholic  beverages  to  intoxication  whenever  oppor- 
tunity offers.  .  Not  when  opportunity  incidently  offers  merely,  but  who 
makes  opportunity  when  none  offers  otherwise.  In  other  words,  a  man 
is  an  habitual  drunkard  when  the  desire  for  alcoholic  beverages  becomes 
his  ruling  passion,  and  the  drinking  of  them  his  leading  practice,  and  all 
for  the  sake  of  the  intoxication  they  produce. 

When  a  man  has  arrived  at  this  stage  of  a  drunkard's  career,  he  has 
lost  the  higher  characteristics  of  his  manhood.  He  has  lost  his  recogni- 
tlon  of  the  dignity  of  his  position  in  the  scale  of  created  beings;  he  has 
smothered  his  moral  nature;  he  has  drowned  his  sense  of  honor;  he  has 
dishonored  the  ties  of  consanguinity;  and  he  has  ignored  his  obligation 
to  care  for  himself  and  for  those  dependent  on  the  proper  exercise  of  his 
physical  and  mental  ability. 

This  condition  is  never,  it  is  believed,  a  congenital  one,  but  always 
the  result  of  education  or  training — a  condition  into  which  the  victim 
voluntarily  enters;  yet,  nevertheless,  one,  when  fairly  entered,  he  can 
no  more  control  than  he  can  control  the  advent  of  hunger,  or  the  neces- 
sity for  sleep. 

In  short,  under  the  change  wrought  in  his  mental  operations  through 
alterations  induced  in  his  physical  organization  by  the  action  of  alcohol,  he 
has  become  irresponsible  for  his  acts.  Disease  has  been  engendered  in  his 
body,  such  that  it  makes  the  healthy  action  of  his  mind  impossible.  And 
this  abnormal  mental  activity  is  a  species  of  insanity,  differing  widely 
from  ordinary  insanity  in  its  cause  and  manifestation,  but  insanity  never- 
theless. '  Perhaps  it  would  be  better  to  regard  the  term  insanity  as 
generic,  as  it  really  is.  and  make  the  aberration  under  consideration  a 
species,  to  be  designated  alcoholic  insanity. 

It  can  scarcely  be  necessary  to  enter  into  a  lengthened  argument  to 
establish  the  fact  that  an  habitual  drunkard  is  insane.  A  very  brief 
argument  will  suffice. 

An  insane  person  is  defined  to  be  one  of  unsound  mind,  A  sound 
mind  being  the  standard,  it  becomes  necessary  to  define  it,  which,  for 
our  purpose,  may  be  done  by  saying  that  a  sound  mind,  as  regards  any 
given  department  of  sociology,  is  one  that  approximates  the  average 
condition  of  the  minds  of  all  the  people  in  a  community  touching  the 
duty  of  an  individual  in  that  particular  department. 
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Let  us  apply  this  principle.  In  this  coramunity  it  is  the  sense  of  a 
vast  majority  of  the  people  that  it  is  a  man's  duty  to  provide  shelter, 
food,  and  raiment  for  himself  and  familyj  to  contract  no  unreasonable 
obligations,  and  to  fulfill  all  obligations  that  he  enters  into;  to  protect 
his  own  property  and  to  respect  that  of  others;  to  maintain  certain 
social  relations  with  his  neighbors,  and  to  live  up  to  his  religious  con- 
victions. 

Now  let  us  adduce  the  career  of  an  habitual  drunkard,  and  witness 
how  widely  he  fails  of  fulfilling  these  reasonable  responsibilities.  There 
is  a  married  man  in  this  city,  an  accomplished  mechanic,  who  always 
had  a  thrifty  establishment  until  he  became  an  excessive  drinker  of 
alcoholic  beverages.  Then  his  business  ran  down,  soon  utterly  faded 
awaj',  and  he  became  a  financial  wreck.  His  family  are  in  rags  and 
insufficiently  fed.  He  works  by  fits  and  starts  for  another  man  until  he 
obtains  some  money,  then  gets  drunk,  generally  has  a  fight  or  two,  is 
arrested  and  fined,  induces  some  one  to  go  his  bail,  works  again  until  he 
earns  more  money,  then  starts  on  a  fresh  spree.  Does  this  man  live  up 
to  bis  responsibilities?     If  not,  he  is  insane. 

Another  married  man  allows  his  wife  to  do  washing  to  support  him 
and  their  children,  and  the  little  he  earns  he  spends  for  drink,  and  occa- 
sionally begs,  steals,  or  forces  from  her,  a  little  of  his  wife's  hard  earn- 
ings to  buy  liquor  with.  Is  he  fulfilling  his  reasonable  responsibilities 
according  to  the  standard?     If  not,  he  is  insane. 

An  unmarried  man,  formerly  a  good  mechanic,  with  full  work  and 
plenty  of  money,  is  now  supported  by  his  brother.  He  is  so  devoted  to 
gratifying  his  love  for  drink,  and  so  lost  to  his  once  high  sense  of  honor 
and  honesty,  that  if  his  brother  gives  him  money  to  buy  a  pound  of 
butter  for  the  family,  he  will  buy  whisky  with  the  money,  and  return 
drunk  without  the  butter.  Is  this  man's  conduct  up  to  the  average  of 
the  community  in  which  he  lives?     If  not,  he  is  insane. 

Another  unmarried  man,  twenty-five  years  old,  with  many  accom- 
plishments of  manners  and  mind,  lives  on  his  father's  bounty,  and  his 
sprees  are  so  frequent,  and  in  them  lie  is  so  violent,  that  the  whole  fam- 
ily are  in  a  state  of  perpetual  terror,  and  are,  by  his  bad  conduct,  wholly 
unfitted  for  the  high  social  duties  that  their  wealth  and  education 
would  otherwise  so  admirably  fit  them  for.  The  father  has  spent  thou- 
sands of  dollars  to  repair  damages  done  to  property,  person,  and  charac- 
ter by  this  erring  son  in  his  drunken  rage.  Is  this  son  up  to  our 
standard?     If  not,  he  is  insane. 

But  is  it  needful  to  recite  more  examples?  If  the  premises  laid  down 
be  correct,  does  not  every  sound  mind  know  of  many,  alas!  too  many 
unsound  ones  of  this  particular  class.  Where  is  the  blood  in  human 
vessels  that  does  not  have  kindred  blood  coursing  through  crazy  brains — 
brains  that  would  honor  their  possessor  and  his  kind,  if  it  were  not 
for  the  undue  ascendency  of  the  fiery  king  that  beguiles  and  destroys? 
We  therefore  conclude  that  every  man  who  drinks  an  excess  of  alco- 
hol loses  his  normality,  and  the  most  notable  feature  of  this  loss  is  the 
unsound  condition  of  his  mental  faculties,  and  this  unsoundness  is  of 
the  nature  of  a  special  phase  of  insanity. 

The  resolutions  propose  to  confine  a  inan  who  is  thus  insane.  Do  you 
ask  what  right  has  any  man  or  any  number  of  men  to  rob  a  fellow  citizen 
of  his  liberty?  That  is  the  point.  We  will  address  ourselves  to  its  con- 
sideration for  a  few  moments.  Only  two  adequate  reasons  can  be 
assigned  for  such  an  act;  first,  to  benefit  the  subject  of  the  restraint, 
and,  second,  to  protect  the  community. 
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But  let  us  for  the  nonce  lay  aside  the  consideration  of  alcoholic  insan- 
ity and  in  a  few  sentences  review  the  general  relations  of  society  to 
persons  who  are  esteemed  so  abnormal  as  to  make  it  proper,  in  behalf 
of  the  common  weal,  to  deprive  them  of  their  liberty,  and  then  apply 
the  deductions  that  result  from  the  review  to  the  case  in  hand. 

Self-preservation  is  a  great  law  of  nature,  and  it  is  just  as  imperative 
in  a  community  as  in  an  individual.  When  any  member  of  a  commu- 
nity becomes  a  source  of  danger  to  the  common  or  individual  welfare,  it 
is  not  only  the  privilege,  but  it  is  the  bounden  duty  of  such  community, 
through  regulations  established  for  that  purpose,  to  interfere  and  re- 
strain the  man.  If  the  danger  that  attaches  to  him  be  from  criminal 
intent,  he  should  be  restrained  and  punished,  and  reformed,  if  possible. 
If  the  danger  arise  from  disease  of  a  contagious  character,  he  should 
be  restrained  and  isolated,  and  restored  to  health,  if  possible.  If  the 
danger  grow  out  of  maniacal  fury,  he  should  be  confined  and  treated  in 
an  institution  specially  organized  for  the  management  of  that  form  of 
disease.  Suppose  it  be  granted  that  a  man  is  insane,  that  is  not  of  itself 
sufficient  to  warrant  the  public  authorities  to  take  charge  of  him  so  long 
as  he  is  harmless  toward  the  person  and  property  of  others,  and  has 
friends  who  care  for  him.  True,  every  recently  crazy  man  is  considered 
a  fit  subject  for  restorative  treatment,  and  the  State  at  large  has  pro- 
vided the  place  and  means  for  such  treatment,  of  which  the  friends  of 
the  insane  may  avail  themselves,  if  they  choose.  But  the  authorities 
will  not  originate  measures  for  arrest  and  confinement  of  the  insane, 
unless  he  be  dangerous  in  some  way.  This  is  not  a  new  doctrine.  In 
fact,  it  is  a  part  of  the  provisions  of  existing  organizations  in  every 
civilized  community.  Do  we  not  see  how  constantly  criminals  are  con- 
victed and  punished,  and  that  they  are  sometimes  reformed?  Do  we 
not  see  how  quickly  the  authorities  will  take  charge  of  a  man  who  has 
the  smallpox,  or  the  cholera,  and  this  solely  to  protect  the  public  against 
the  infection  of  a  contagious  disease?  And  do  we  not  frequently  wit- 
ness the  legal  inquiry  into  a  man's  alleged  insanity,  and  if  the  inquisi- 
tion declare  him  m sane,' see  him  sent  off  to  the  hospital  for  treatment? 
Sometimes  these  proceedings  on  behalf  of  the  insane  are  set  on  foot  in 
the  hope  of  a  cure  solely.  Sometimes  they  are  inaugurated  for  the  pur- 
pose of  putting  one  under  restraint  whose  insanity  is  of  a  character  to 
make  him  dangerous  to  the  persons  about  him,  or  to  their  property. 

By  operation  of  the  law,  as  it  now  stands,  if  a  man  commit  crime  he 
is  punished;  if  he  be  dangerously  insane  he  is  sent  to  the  hospital  for 
treatment.  But  if  a  man  be  sane,  when  not  under  the  influence  of  alco- 
hol, on  all  subjects  except  that  of  drinking,  he  is  not,  by  the  law,  held 
to  be  insane,  albeit  he  has  no  power  to  refrain  from  drinking,  and  when 
drunk  is  a  raving  maniac.  What  is  wanted  now  is  a  law  that  will  recog- 
nize habitual  drunkenness  as  a  disease — a  species  of  insanity,  in  fact, 
that  both  the  subject's  best  interest  and  the  general  welfare  requires 
should  be  adequately  treated.  But  as  it  cannot  be  properly  treated  in 
private  houses,  the  law  should,  therefore,  also  provide  public  institutions 
for  the  relief  of  these  otherwise  hopelessly  ruined  citizens,  and  while 
restoring  the  victim  of  disease  to  health,  would,  at  the  same  time,  save 
the  public  from  the  consequences  of  his  insane  depravity. 

A  law,  however,  which  is  not  sustained  by  public  opinion,  cannot  be 
maintained  in  activity  for  any  considerable  time;  and  public  opinion 
will  not  sustain  any  enactment  that  is  not  in  accord  with  the  general 
sense  of  right  and  justice;  and  the  general  sense  of  right  and  jus- 
tice will  not,  and  ought  not,  to  sanction  the  depriving  any  man  of  his 


Digitized  by 


Google 


76 

liberty,  until  it  be  clear  that  such  restraint  is  the  best,  if  not  the  only 
means  of  preventing  great  private  and  public  wrong. 

It  is  my  opinion  that  the  public  head  and  heart  are  ready  to  see  that 
habitual  drunkenness  is  a  species  of  insanity  that  can  be  successfully 
managed  only  in  institutions  specially  organized  for,  and  adapted  to,  the 
end  in  view.  But  this  function  of  the  public  head  and  heart  lies  dormant 
in  a  great  measure,  and  to  make  it  available  for  the  good  end,  it  must 
be  aroused  into  active,  aggressive  life.  And  to  me  it  seems  quite  clear 
that  physicians  are  the  leaven  that  must  start  the  fermentation  in  the 
whole  mass  of  the  public,  which,  when  fairly  leavened  throughout,  will 
see  as  with  one  eye,  and  move  as  if  touched  by  a  common  inspiration, 
to  establish  and  maintain  the  truth,  as  herein  indicated,  in  an  efficient 
and  active  manner.  Therefore,  I  ask  a  vote  of  approval  by  this  society 
of  physicians,  to-day,  of  the  sentiment  expressed  in  the  resolutions  before 
it,  that  we  may  here  and  now  put  this  ball  in  motion,  with,  on  my  part, 
a  full  hope  and  an  abiding  faith  that  it  will  roll  on  until  the  ideas  herein 
presented  shall  prevail  over  the  land,  and  the  measures  herein  indicated 
shall  be  put  into  active  operation,  and  prove  the  blessed  means  of  curing 
thousands  of  men  of  alcoholic  insanity,  and  saving  still  more  thousands 
from  becoming  insane,  For,  in  my  judgment,  this,  or  a  related  plan, 
which  shall  hold  men  to  an  individual  responsibility,  offers  the  only  pos- 
sible means  of  checking  the  widespread  tendency  to  the  excessive  use 
of  alcoholic  beverages. 

The  love  of  personal  freedom,  and  of  the  widest  liberty  of  action,  is 
so  strong  in  the  American  citizen  that  it  will  be  only  an  occasional  one 
who  will  pursue  a  course  of  indulgence  in  an  appetite  that  he  knows 
will  inevitably  lead  him  into  an  insanity  for  the  cure  of  which  he  will 
be  incarcerated,  and  compelled  to  labor  without  the  liberty  to  deter- 
mine the  time  or  character  of  his  work.  Perhaps  for  the  people  in 
other  countries,  the  plan  under  consideration  might  be  futile;  but  for. 
the  people  in  America,  if  I  do  not  misread  them,  you  can  touch  but  few 
chords  more  sensitive  than  the  desire  to  drink  as  often  and  as  much  as 
they  please,  and  one  of  these  is  tiie  love  of  personal  liberty  and  inde- 
pendence. 

An  affirmative  vote  on  the  resolutions,  of  course,  is  intended  only  to 
have  the  force  of  the  expressed  sentiments  of  the  society  on  the  prin- 
ciple involved.  When  public  sentiment  is  ripe  for  the  inauguration  of 
institutions  to  put  these  principles  into  active  operation,  it  will  not  be 
difficult  to  draw  up  plans  and  specifications  that  will  convince  all  reason- 
able people  of  their  practicability,  and  that  the  maintenance  of  them  will 
be  no  expense  to  the  public  at  large;  that  they  will  sustain  themselves, 
and  have  a  large  surplus  for  the  benefit  of  whoever  may  be  rightfully 
entitled  to  the  product  of  the  talent  and  labor  of  the  subjects  of  this 
restorative  discipline. 

RESOLUTIONS. 

Resolved^  By  the  Wayne  County  (Indiana)  Medical  Society:  1.  That 
it  is  the  sense  of  this  society  that  persons  who  drink  alcoholic  beverages 
to  intoxication  constantly,  or  frequently,  and  while  intoxicated  waste 
the  means  of  living  for  themselves  or  others,  or  abuse  themselves  or 
others,  should  be  held  to  be  of  unsound  mind. 

2.  That  a  suitable  name  for  this  aberration  of  mind  is  **  Alcoholic 
Insanity." 

3.  That  alcoholic  insanity  being  a  special  form  of  disordered  intel- 
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lect  arising  out  of  a  specific  cause,  should  be  treated  in  institutions 
specially  prepared  for,  and  strictly  confined  to,  this  one  class  of  patients. 
4  That  institutions  for  this  purpose  should  have  three  leading  char- 
acteristics, to  wit:  first, restraint;  second,  proper  regimen;  third,  profit- 
able industry. 

These  resolutions  were  unanimously  adopted  and  ordered  to  be  pub- 
lished. 
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[DOCUMENT  ^.] 

DELIEITJM   TBEMENS. 


By  DANIEL  H.  KITCHEN,  M»  D.,  Chief  of  Staff.  Chanty,  Tever,  and  Smallpox 
Hospitals,  etc.,  New  Tork. 


The  mental  and  physical  derangements  arising  from  the  use,  or  rather 
abuse,  of  alcoholic  liquors,  are  so  nameroas  and  variable  in  their  forms 
and  phases,  as  to  cause  considerable  confusion  even  among  the  most  emi- 
nent psychological  and  medical  expei'ts.  The  forms  most  definitely 
known  and  understood  on  this  and  the  European  continents,  are  called 
alcoholism  and  delirium  tremens,  which  are  separate  .diseases,  and  pre- 
sent invariably  distinct  symptoms;  variation,  whenever  it  does  occur, 
being  within  certain  well  known  limits,  precluding  the  possibility  of 
mistake. 

It  is  an  error  with  some  writers  to  describe  delirium  tremens  as  a 
mania  of  or  arising  from  intoxication,  thereby  confounding  it  with  what 
is  recognized  as  alcoholism.  Dr.  Eay  remarks  that  **it  may  be  the  im- 
mediate effect  of  an  excess,  or  a  series  of  excesses,  in  those  who  are  not 
habitually  intemperate,  as  well  as  those  who  are;  but  it  most  commonly 
occurs  to  habitual  drinkers  after  a  few  days  total  abstinence  from  spirit- 
nous  liquors.  It  is  also  very  liable  to  occur  to  this  latter  class  when 
laboring  under  other  diseases,  or  suffering  from  severe  external  injuries 
that  give  rise  to  any  degree  of  constitutional  disturbance."  As  regards 
general  temporary  incapacity,  dehrium  tremens  exercises  just  the  same 
influence  in  the  total  destruction  of  moral  and  intellectual  responsibility 
as  delirium  or  insanity  from  other  causes. 

Wharton  and  Stille,  in  their  Medical  Jurisprudence,  say  that  "delirium 
tremens  is  not  the  intended  result  of  drink  in  the  same  way  that  drunk- 
enness is."  It  is  the  result  of  prior  vicious  indulgences,  but  differs 
from  intoxication  in  being  shunned  rather  than  courted  by  the  patient, 
and  of  heing  incapahle  of  voluntary  assumption  for  the  purpose  of 
covering  guilt.  That  the  person  under  the  influence  of  delirium 
tremens  is  mentally,  morally,  and  legally  irresponsible  for  acts  done 
during  the  paroxysm,  is  now  universally  conceded,  both  within  and 
without  the  pale  of  civil  and  criminal  tribunals. 

In  the  case  of  United  States  v.  Clarke,  the  earliest  case  of  the  kind 
on  record,  the  Court  charged  the  jury  that  if  they  "should  be  satisfied 
by  the  evidence  that  the  prisoner,  at  the  time  of  committing  the  act 
charged  in  the  indictment,  was  in  such  a  state  of  mental  insanity,  not 
produced  by  the  immediate  effects  of  intoxicating  drinks,  as  not  to  have 
been  conscious  of  the  moral  turpitude  of  the  act,  they  should  find  him 
not  guilty."  Justice  Hoy,  also,  in  the  great  American  case,  declared 
cijiminal  responsihility  not  to  attach  where  the  delirium  is  the  "remote 
consequence  "  of  voluntary  intoxication,  "superinduced  by  the  antecedent 
exhaustion  of  the  party,  arising  from  gross  and  habitual  drunkenness.'* 
"However  criminal,  in  a  moral  point  of  view,  such  an  indulgence  is, 
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and  however  justly  he  may  be  responsible  for  his  acts  arising  from  it, 
to  Almighty  God,  human  tribunals  are  generally  restricted  from  punish- 
ing them,  since  they  are  not  the  acts  of  a  reasonable  being.  Had  the 
crime  been  committed  when  Drew  (the  defendant)  was  in  a  fit  of  intox- 
ication, he  would  have  been  liable  to  be  convicted  of  murder.  As  he 
was  not  then  intoxicated,  but  merely  insane  from  an  abstinence  from 
liquor,  he  cannot  be  pronounced  guilty  of  the  offense.  The  law  looks 
to  the  immediate,  not  to  the  remote  cause."  In  another  recent  case,  a 
Federal  Judge,  of  high  authority,  told  the  jury  that  if  the  defendant 
was  so  far  insane  as  not  to  know  the  nature  of  the  act,  nor  whether  it 
■was  wrong  or  not,  he  is  not  punishable,  although  such  delirium  tremens 
is  produced  by  the  voluntary  use  of  intoxicating  liquors. 

The  following  graphic  delineation  of  the  distinction  between  delirium 
tremens  and  insanity  has  been  given  by  Justice  Holroyd,  of  the  English 
Bench,  in  John  Burrough's  case  (1  Lewin,  C.  C,  75),  and  is  also  univers- 
ally acknowledged  as  good  law  in  the  United  States  Courts.  He  says: 
"Drunkenness  is  not  insanity,  nor  does  it  answer  to  what  is  termed  an 
unsound  mind,  unless  the  derangement  which  it  causes  becomes  fixed 
and  continued  by  the  drunkenness  being  habitual,  and  thei*eby  render- 
ing the  party  incapable  of  distinguishing  between  right  and  wrong." 

As  early  as  the  year  eighteen  hundred  and  twenty,  Tiedeman,  Gmelin, 
and  Majendie  made  some  interesting  and  important  investigations  as  to 
the  poisonous  nature  of  alcohol  and  its  influence  upon  the  blood  and  the 
system  generally,  detecting  the  presence  of  alcohol  in  the  blood  by  its 
odor;  and  Sir  A.  Carlisle  subsequently  observed  that  the  fluid  found  in 
the  ventricles  of  the  brain  of  drunkards  had  the  smell,  taste,  and  inflam- 
mability of  gin.  These  inquiries  and  deductions  naturally  led  the  way 
to  the  determination  of  the  pathology  and  distinctive  symptoms  of 
alcoholic  poisoning,  drunkenness,  and  delirium  tremens  arising  fram  the 
excessive  use  of  alcoholic  liquors,  and  to  the  establishment  of  a  definite 
differential  diagnosis  in  reference  to  these  diseases, 

Leo vi lie,  in  the  year  eighteen  hundred  and  twenty-eight,  was  the  first 
to  promulgate  the  theory  that  delirium  tremens  could  be  distinguished 
by  an  exalted  condition  of  the  "  vital  powers  of  the  brain,  excited  by 
molecules  saturated  with  alcohol  absorbed  from  the  sui^face  of  the 
stomach  and  bowels,  and  cai'ried  into  the  current  of  the  circulation.*' 
Eecent  researches,  however,  have  established  beyond  dispute,  by  experi- 
ment and  by  daily  experience,  that  the  alcohol  is  instantaneously  ab- 
sorbed into  the  circulation,  and  operates  as  a  direct  poison  on  the 
nervous  tissue  through  which  the  infected  blood  circulates. 

As  an  inevitable  consequence,  the  peculiar  odor  of  alcohol  impreg- 
nates the  breath  and  permeates  even  the  pores  of  the  body,  and  imparts 
a  pungent,  spirituous  aroma  to  the  clothing.  Post  mortem  analyses 
have  revealed  the  presence  of  alcohol  in  the  blood,  the  urine,  the  bile, 
the  fluid  of  the  serous  membranes,  the  brain,  and  the  liver. 

Dr.  Percy  made  some  experiments,  specially  with  relation  to  the  rapid 
action  of  alcohol  on  the  circulation.  He  injected  strong  alcohol  (about 
ten  degrees  under  proof)  into  the  stomachs  of  two  dogs,  and  scarcely 
two  minutes  after  the  injection  all  respiratory  and  cardiac  movements 
ceased,  and  on  autopsy,  the  stomach  was  found  nearly  empty  and  the 
blood  highly  charged  with  alcohol. 

The  combined  testimony  of  French,  British,  German,  and  American 
physicians  proves  that  in  that  state  in  which  the  system  is  peculiarly 
susceptible  to  delirium  tremens,  the  blood  is  surcharged  with  unchanged 
f  nd  unused  material,  and  contains  at  least  thirty  per  cent  more  of  car-^ 
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bon  than  in  the  normal  state.  The  order  of  events  by  which  this  con. 
dition  is  brought  about  may  be  thus  stated:  The  alcohol  is  immediately 
absorbed  by  the  blood  vessels,  without  change  or  decomposition.  A 
portion  of  it  is  slowly  eliminated  by  the  lungs,  liver,  and  kidneys,  as 
alcohol  simply,  a  portion  remaining  in  the  brain,  liver,  muscles,  etc.,  for 
a  time,  undecomposed.  The  products  of  the  decomposition,  by  absorp- 
tion of  the  free  oxygen  of  the  blood,  are  water,  acetic  acid,  and  carbonic 
acid.  The  oxygen  being  t&us  diverted  from  its  legitimate  function,  the 
exhalation  of  carbonic  acid  through  the  lungs  is  materially  diminished, 
and  the  health  correspondingly  endangered  by  the  lessened  excretion 
of  urea  and  uric  acid.  The  presence  of  alcohol  in  such  undue  propor- 
tions  is,  beyond  all  doubt,  the  primary  agent  in  the  retention  of  this 
nneliminated  matter;  and  the  consequent  impairment  of  health  is  intensi. 
fied  to  a  still  greater  degree  by  the  increased  frequency  of  functional 
acts,  and  subsequent  depression  thereby  produced,  due  to  the  stimulant 
action  of  the  alcohol. 

The  tissues  generally  atrophy,  and  while  a  particle  of  alcohol  remains 
in  the  blood  in  its  normal  condition,  it  exercises  a  toxic  or  poisonous 
effect  upon  the  whole  nervous  system  through  which  the  poisoned  blood 
circulates.  Hence,  if  a  constant  supply  of  alcohol  be  kept  up,  the 
alcoholism  becomes  permanent  or  chronic,  and  a  series  of  acute  par- 
oxysms, usually  in  the  form  of  delirium  tremens,  supervene;  though 
occasionally,  if  the  degeneration  of  the  vital  organs  becomes  excessive, 
fatal  results  ensue  from  asthenia  or  typhoid  symptoms,  accompanied  by 

coma.  ,  J.'        ^  A 

One  of  the  chief  and  most  essential  elements  m  the  causation  ot  ae- 
lirium  tremens  is  the  poisoning  of  the  nerve-substance  of  the  entire 
system,  and  more  especially  that  of  the  brain.  These  effects  produced 
on  the  cerebrum  and  medulla  oblongata  are  repeated  in  the  lungs,  a 
constant  sympathy  existing  between  these  organs.  The  accelerated 
motion  and  fevered  condition  of  the  blood,  which  is  incessantly  kept  up 
in  the  case  of  the  habitual  drinker,  is  especially  manifested  by  certain 
cerebral,  thoracic,  and  other  general  phenomena  in  the  loss  of  cerebral 
power,  evinced  by  the  absence  of  control  over  thoughts,  emotions,  and 
muscular  action;  the  feeble  and  rapid  action  of  the  heart,  the  involun- 
tary tremor  and  weakness  of  the  muscles,  and  the  mental  agitation  and 
terror  which  are  ever  on  the  increase.  Should  the  patient  eventually 
recover  from  these  paroxysms,  subsequent  indulgence  in  similar  excesses 
entails  npon  him,  not  only  a  persistent  susceptibility  to  a  recurrence  of 
these  phenomena,  but  inevitably  and  irrevocably  gives  rise  to  a  perma- 
nent degeneration  of  all  his  physical  and  mental  faculties,  with  a  train 
of  ills,  such  as  cachexia,  emaciation,  marasmus,  sexual  incompetency, 
dejirium,  suicidal  melancholy,  permanent  psychical  aberration,  and  such 
like  morbid  phenomena,  ending  not  unfrequently  in  epileptiform  seizures, 
idiocy,  or  general  paralysis. 

And  here  a  highly  important  consideration  occurs  to  our  mind,  which 
has  long  been  a  subject  of  controversy,  but  has  now  received  a  toler- 
ably decisive  and  reliable  solution,  viz:  the  transmission  of  this  morbid 
appetite  for  intoxicating  drinks  from  one  generation  to  another,  and  the 
inheritance,  by  the  drunkard*s  progeny,  of  the  long  and  fearful  cata- 
logue of  alcoholic  sequelae,  in  a  chronic  form.  Morel,  Whitehead,  Adams, 
and  other  eminent  authorities,  affirm  that  the  vice  of  alcoholic  abuse  is 
not  only  hereditarily  transmissible,  but  that  it  also  leads  to  congenital 
idiocy,  or  insanity,  in  even  the  third  and  fourth  generation,  and,  further- 
more, that  in  cases  where  the  tendency  to  alcoholic  excesses  has  an 
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hereditary  origin,  cure  is,  as  a  rule,  impossible.  Morel  cites,  as  an  ex- 
ample, a  family  that  came  under  his  own  professional  notice,  in  which 
the  great-grandfather  was  a  confirmed  drunkard,  and  so  markec^  and 
complete  was  the  transmission  of  the  disorder,  that  the  race  became 
totally  extinct,  under  the  recognized  phenomena  of  alcoholic  poisoning 
and  degeneracy. 

MORTALITY. 

Some  interesting  and  accurate  statistics  as  to  the  mortality  of  the 
disease,  and  its  relative  frequency  among  either  sex,  have  appeared  in 
the  British  Army  Reports,  and  afford  valuable  data  for  prognosis,  while 
the  facts  there  detailed  are  pregnant  with  suggestions  as  to  the  course 
-which  social  reformers  and  philanthropists  should  take  in  arresting  its 
progress.  The  report  for  eighteen  hundred  and  fifty-three  (prepared  by 
Sir  Alexander  Tulloch).  gives  the  undermentioued  percentages  of  the 
mortality  from  delirium  tremens  in  the  home  service  (consisting  of 
about  seventy-eight  thousand  men),  and  the  chief  depots  in  the  colonies 
(say  about  forty  thousand  troops),  excepting  India,  which,  for  obvious 
reasons,  we  shall  consider  separately.  We  would  remark,  en  passant, 
that,  on  investigation  of  the  reports  of  the  last  twenty  years,  no  per- 
ceptible change  in  the  ratio  has  occurred,  and  these  calculations  may 
therefore  be  considered  an  accurate  transcript  of  the  mortality  at  the 
present  period: 


Per  cent. 


Great  Britain,  infantry 
Great  Britain,  cavalry. 

Bermuda 

Canada 

Gibraltar 

Malta 

Nova  Scotia 

United  States 


17.6 
13.8 
15.0 
7.94 
13.6 
8.8 
9.1 
8.0 


The  report  and  statistics  furnished  by  the  medical  authorities  at  the 
General  Hospital  in  Calcutta,  and  the  Medical  College  Hospital,  relating 
to  and  gathered  from  the  records  of  Qve  consecutive  years,  reveal  the 
following  facts; 

1.  That  the  disease  occurs  in  women  and  men  in  the  proportion  of 
one  to  twenty-five,  due  rather  to  difference  of  habits  than  of  sex. 

2.  That  no  evidence  has  been  given  to  warrant  us  in  asserting  tha^^ 
the  season  of  the  year  has  any  definite  influence  on  the  occurrence 
01  the  disease,  though  the  mortality  shows  a  marked  augmentation 
uuring  the  eight  hot  months,  the  number  of  deaths  being  more  tban 
aouble  the  proportion  occurring  in  the  four  cold  months.  These  fects 
^^^^'^ori^e  out  by  our  own  experience  in  this  hospital. 

The  accompanying  table  will  show  that  the  greatest  mortality  €>e€iitrs 

between  the  ages  of  twenty-five  and  forty  (a  fact  which  is  corroborated 

y  the  statistics  of  our  delirium  tremens  wards),  and  also  evidences,  that 

tiere  is  no  uniformity  in  the  proportion  of  deaths  to  the  number  of' caa^a* 
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3.    That  in  regard  to  age,  the  ratio  is  as  follows: 


Age. 

Cases. 

Deaths. 

Per  cent  of  deaths. 

20  to  25 

34 

4 

9.1 

25  to  30 

66 

16 

24.2 

30  to  35 

48 

n 

22.9 

35  to  40 

76 

7 

9.2 

40  to  45 

62 

6 

9.6 

45  to  50 

23 

4 

17.3 

50  to  60 

7 

60  to  65 

5 

i 

•*«*»• 

Jn  delirium  tremens  the  chief  elements  to  be  considered  in  the  prog- 
nosis, are  the  absence  or  occurrence  of  sleep  before  the  patient  becomes 
exhausted,  the  character  of  the  sphygmographic  record  of  the  pulse 
movements,  and  the  introduction  of  an  adequate  amount  of  nourishment 
into  the  system.  It  has  never  been  advanc^^d  or  seriously  believed  that 
sleep  is,  in  itself,  curative.  The  disease  has  a  certain  course  to  run,  its 
longer  or  shorter  duration  resting  simply  on  its  original  virulence,  the 
strength  of  the  patient's  constitution,  and  the  degree  of  nutrition  and 
support  rendered  b}^  the  regular  and  frequent  supply  of  well  selected 
food.  In  the  case  of  an  extremely  hard  drinker,  or  the  complication  of 
pneumonia,  the  chances  of  recovery  are  materially  diminished.  A  first 
attack  is  much  less  dangerous,  much  less  likely  to  culminate  fatally, 
than  a  second,  third,  or  fourth  attack;  but  there  are,  of  course,  important 
exceptions  and  qualifications  to  this  law,  which  can  only  be  discovered 
by  careful  diagnosis.  For  example,  a  man  of  middle  age,  suffering  under 
a  first  attack  of  delirium  tremens,  whose  nervous  system  has  been  much 
enfeebled  by  chronic  disease,  or  i\u  insufliciency  of  feeding,  but  who  has 
never,  until  recently,  indulged  to  excess  in  drink,  is  extremely  likely  to 
succumb  to  the  first  attack.  The  fact  that  his  system  has  been  run 
down  by  mental  anxiety  and  want  of  food,  and  that  the  eliminating 
organs  (the  kidneys  especially),  are  unused  to  the  duty  of  excreting 
large  quantities  of  unchanged  alcohol,  render  his  recovery  extremely 
improbable;  whereas,  on  the  other  hand,  a  young  man  (a  young  sailor, 
for  instance),  whose  first  debauch  has  induced  delirium  tremens,  may, 
from  the  inherent  strength  of  his  constitution,  survive  not  only  one,  bat 
two  or  three  similar  visitations. 

SYMPTOMS    AND   COURSE. 

The  period  of  actual  commencement,  and  the  premonitory  symptoms  ^ 
of  this  disease,  have  been  points  of  controversy  for  many  years.  Dr 
Lairdner  denies  that  the  proximate  cause  is  the  sudden  withdrawal  of 
potations,  and  afiirms  that  it  is  the  immediate  product  of  a  protracted 
debauch.  The  opposing  theory  simply  asserts  that  a  voluntary  absti- 
nence from  alcoholic  stimulants  of  some  two  or  three  days,  precedes  an 
attack  of  delirium  tremens,  and  that  the  combined  influence  of  the 
sudden  withdrawal  of  alcoholic  stimulants,  and  the  absorbed  alcohol 
remaining  in  the  system,  produces  the  catastrophe  known  as  delirium 
tremens.  To  this  latter  opinion  we  subscribe,  for  there  are  many  who 
are  constantly  taking  small  quantities  of  spirits,  and  who,  though  they 


83 

never  become  unconscious  from  its  fntoxieation,  considerably  exceed 
their  accustomed  allowance,  and  continue  in  that  course.  The  symptoms 
of  delirium  tremens  generally  occur  in  these  persons  from  the  second  to 
the  eighth  or  ninth  day  after  a  protracted  debauch,  and  the  premonitorv 
symptoms  are  not  unfrequently  lost  sight  of. 

The  usual  course  may  be  thus  described:   The  first  warning  of  its  ap- 
proach 18  gi^en  by  an  attack  of  complete  insomnia.     Some  pathologists 

divide  the  subsequent  symptoms  into  several  stages,  but  without  apparent 
reason  other  than  their  individual  tastes.     The  succession  of  symptoms 
after  the  premonitory  insomnia,  is  usually  in  this  order.     The  pulse  is 
peculiarly  slow  and  feeble,  the  hands  and  feet  are  eold  and  clammy 
there  is  profuse  sweating,  with  great  disability,  and  nausea  and  vomiting 
in  the  morning.     Anything  which  affects  the  mind  or  spirits  produces 
a  tremulous  agitation.     In  vain  the  sufferer  wooes  sleep,  it  has  fled  from 
him.     At  the  best,  his  slumbers  are  short  and  fitful  snatches,  broken  in 
upon   by  visions  and  hallucinations  of  the  most  horrifying  character 
.    II  he  close  his  eyes  but  for  a  moment,  he  is  relentlessly  pursued  by  these 
phantom  visitants;  and  even  in  broad  daylight,  with  his  eyes  wide  open, 
these  ci-eatures  of  his  disordered  imagination  surround  him  on  every 
side.     Durmg  all  this  time  there  is  so  complete  an  absence  of  appetite 
in  most  cases,  that  little  if  any  food  is  taken,  a  circumstance  that  con- 
tributes  materially  to  the  intensity  of  the  disease.    And  now  the  anxiety 
and  nervousness  is  exchanged  for  incoherence  of  speech  and  wild  ex- 
citability of  manner,  sometimes  evidencing  itself  in  causeless  an^er  or 
m  great  terror  at  the  terrific  forms  which   people  the  chamber,  and 
which  he  18  continually  endeavoring  to  push  aside  with  his  hands.     He 
talks  incessantly  m  a  rambling  manner.     His  pulse  is  quickened  from  one 
hundred  to  one  hundred  and  thirty  or  one  hundred  and  forty  per  minute- 
it  is  sometimes  small  and  thready,  occasionally  soft  and  voluminous 
and  the  form  of  the  pulse  waves  closely  resemble  those  in  fevers  of  a 
typhoid  type.     Muscular  tremor,  from   which   the  disease  derives  its 
name  ot  delinwn  tremens,  is  by  no  means  universally  present.     Craiffie 
amrms  that  it  is  ever  present,  in  cases  of  confirmed  dram-drinkers   but 
in  point  of  fact,  it  is  only  an  exaggeration  of  the  chronic  tremors  of  the 
extremities,  which   are  the  inevitable  penalty  of  hard  drinkins;      But 
even  ui  the  absence  of  this  muscular  tremor,  there  is  a  constant  restless- 
ness, the  patient  shifts  restlessly  in  the  bed,  constantly  getting  out  if 
permitted.     Ihe  pupils  of  the  eyes  are  dilated,  and  in  constant  rollinir 
movement.     The  temporal  and  carotid  arteries  throb  violently,  some. 
times  the  face  is  flushed,  but  more  often   deadly  pale.     The  tongue  is 
tremulous,  and  protruded  jerkily,  is  ordinarily  covered  with  a  yellowish 
lur,  though  sometimes  it  is  clean,  red,  and  glassy,  or  again,  brown,  dry, 
and  cracked.     After  this  state  of  things  has  continued  for  three  or  four 
c^ays,  the  patient  passes  into  a  drowsy  condition,  from  which  he  awakens 
to  a  state  of  comparative  convalescence,  or,  in  the  event  of  adverse  com- 
piieations,  with  an   augmentation  of  the  delirium.     In  other  cases,  the 
patient,  in   the  midst  of  violent  delirium,  with  great  excitability,  sud- 
denly collapses;  the  pulse  becomes  hurried,  intermittent,  and  thready 
tne  teatures  pinched   and  ghastly,  the   breathing  gasping,  and   death 
speeaily  ensues,  o     *     ©? 

tin^i^®/^^^^  of  convalescence,  once  established,  presents  nothing  par- 
ucuJarly  requiring  description.  Should  a  relapse,  however,  occur,  he 
passes  into  a  comatose  condition,  with  muttering  delirium,  eyes  open 
Blaring,  and  fixed;  the  restless  movement  of  the  limbs  more  distinctly 
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marked;  picking  at  the  bedclothes;  or,  possibly,  a  profound,  stertorous 
coma,  or  violent  convulsions,  which  close  the  scene. 

GENEKAIi   SUMMARY   OF    SYMPTOMS. 

Acute  delirium  and  incoherence;  stupor;  strong  suicidal  impulse; 
hallucinations;  dread;  tremors  of  the  tendons  and  muscles  of  the  hands 
and  limbs;  watchfulness;  absence  of  sleep;  great  frequency  of  pulse, 
one  hundred  to  one  hundred  and  forty  per  minute.  Form  of  pulse  waves 
resemble  fevers  of  the  typhoid  type;  furred  condition  of  the  tongue; 
cool,  humid,  or  perspiring  surface  of  the  skin;  saccharo-alcoholic  odor; 
face  flushed,  or  deadly  pale,  are  the  general  phenomena.  Slight  tremor  or 
faltering  of  hands  and  knees;  tremulousness  of  voice;  unaccountable  and 
indescribable  restlessness;  sense  of  anxiety  and  presentiment;  disturbed 
sleep;  and  loss  of  appetite.  These  symptoms  generally  occur  after  a 
sudden  abstinence  from  liquors,  and  last  for  three  or  four  days,  when 
the  patient  ceases  to  sleep  altogether.  The  above  mentioned  symptoms 
increase  in  severity,  and  delirium  supervenes,  at  first  only  during  the 
night,  but  gradually  becoming  constant,  and  necessarily  the  most  prom- 
inent  feature  of  the  disease.  The  delirium,  which  is  especially  char- 
acterized by  watchfulness,  hallucination,  terror,  and  apprehensive  dread, 
lasts  from  three  to  six  days,  during  which  period  the  imagination  of  the 
patient  conjures  up  the  most  horrible  phantoms  and  visions;  his  coun- 
tenance indicates  unutterable  anguish  of  mind  and  physical  pain,  and  in 
the  hope  of  escaping  from  his  imaginary  tormentors,  he  often  endeavors 
by  acts  of  violence  to  take  his  own  life,  and  that  of  the  persons  within 
his  reach. 

TERMINATION. 

After  a  time,  sleep  occurs  (that  is  from  three  to  six  days  from  the 
period  of  attack);  at  first  it  is  woken,  then  followed  by  a  profound  sleep 
of  six  or  eight  hours  duration,  fi'om  which  the  patient  awakes  improved. 

TREATMENT. 

In  the  treatment  of  delirium  tremens,  many  points  are  to  be  taken 
into  consideration,  as  the  condition  of  the  patient,  the  length  of  time 
the  delirium  has  lasted,  and  the  surroundings  of  the  patient. 

Our  custom  is  to  place  this  class  of  cases  in  a  large  room,  well  ven- 
tilated,  with  about  one  thousand  cubic  feet  of  space  for  each  patient. 

Usually  the  patient  is  much  fatigued  on  admission,  and  is  in  feeble 
physical  health,  and  not  infrequently  there  are  complication,  as  bron- 
chitis or  pneumonia,  and  occasionally  Bright's  disease. 

When  no  complication  exists,  we  give  a  tepid  bath.  The  patient  is 
put  to  bed,  and  usually  a  camisade  is  required  to  restrain  him. 

The  usual,  and,  perhaps,  better  treatment,  is  at  once  to  place  the 
patient  on  liberal  and  nutritious  diet,  as  beef  juice,  cream,  or  essence, 
soups,  milk,  milk  punch,  egg-nog,  etc. 

If  he  is  feeble,  the  reasons  for  giving  stimulants  are  plain,  though  the 
delirium  is  caused  by  the  same  stimulant.  Some  recommend  pure  alco- 
hol to  be  given  instead  of  brandy,  whisky,  or  even  wine. 

Of  course,  in  administering  stimulants  to  this  class  of  patients,  great 
and  watchful  care  should  always  be  exercised.  The  pulse  is  a  safe 
guide,  as  stimulants  should  lower  it  and  give  it  fullness.     To  quiet  the 
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tremors  and  restlessness,  opium  serves  a  good  purpose,  administered  by 
hypodermic  injection. 

The  treatment  which  in  all  probability  is  the  most  effective^  is  a  gen- 
erous diet,  full  doses  of  fluid  extract  of  conium  during  the  day,  to  con- 
trol the  muscular  action,  and  during  the  evening,  hydrate  of  chloral, 
with  tincture  of  hyoscyamus,  the  latter  to  be  repeated  until  sleep  is 
secured. 
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[DOCUMENT  C] 

HOSPITALS    FOE     mEBRIATES. 


Ten  of  thijse  asylums  already  exist,  some  of  which  have  been  in 
operation  for  several  years.  Of  these  the  principal  are:  1.  That  at 
Media,  near  Philadelphia,  opened  about  seven  years  ago,  and  containing 
twenty -five  inmates.  2  The  JNew  York  State  Inebriate  Asylum,  Bing- 
hamton,  opened  about  nine  years  ago,  now  capable  of  containing  eighty 
individuals,  but  about  to  be  opened  for  the  reception  of  two  hundred. 
3.  Washingtonian  House,  Boston,  containing  twenty  four  patients.  4. 
Shore  Sound.  5.  Ward  Island.  There  are  several  others,  at  Chicago, 
Maryland,  San  Francisco,  etc.  In  eighteen  hundred  and  seventy-one, 
the  grand  total  of  admissions  to  some  of  these  asylums  amounted  to 
five  thousand  nine  hundred  and  fifty-nine.  Into  these  establishments 
inebriates  are  admitted,  either  on  committal  by  a  magistrate  for  a  specific 
period  J  after  a  process  of  examination  before  a  Judge,  and  a  jury  sum- 
moned by  him,  the  alleged  drunkard  being  present,  and  being  adjudged 
as  requiring  a  curator  and  confinement;  or  on  their  own  voluntary 
application  and  submission  to  existing  rules  and  regulations.  Of  the 
total  quoted,  two  hundred  and  fourteen,  or  nearly  four  per  cent,  come 
under  the  first  category;  one  hundred  and  forty- four,  or  between  two 
and  three  per  cent,  under  the  second:  and  five  thousand  five  hundred 
and  fifteen,  or  ninety-four  per  cent,  under  the  third.  It  bears  intimately 
upon  the  permanent  efficacy  of  the  measures  pursued,  that  of  the  same 
number,  one  thousand  three  hundred  and  five,  or  twenty- three  percent, 
were  admitted  once;  two  hundred  and  twenty-seven,  or  nearly  four  per 
cent,  were  readmitted  twice;  ninety-seven,  or  nearly  two  per  cent,  w^ere 
readmitted  thrice.  These  Sanitaria,  as  they  are  gingerly  called,  are 
almost  all  under  the  superintendence  of  medical  men,  some  of  whom 
trust  considerably  to  the  employment  of  drugs  during  the  collapse  and 
excitement  which  follow  excessive  or  prolonged  drinking,  and  during 
the  convalescence  or  reconstruction  of  the  tissues  of  the  body,  to  which 
much  importance  is  attached;  but  none  of  them  claim  for  any  thera- 
peutic agent  the  power  of  eradicating  the  habit  or  tendency,  or  of  curing 
the  disease  originating  therein.  Great  reliance  is  placed  in  the  moral 
means  brought  to  bear  during  seclusion,  upon  exercise,  games,  occupa- 
tion in  the  surrounding  grounds  or  country,  in  reading,  writing,  compo- 
sition, social  recreation,  and  the  reciprocal  influence  of  different  dispo- 
sitions associated  together;  and  finally  upon  a  nutritious  diet,  for  it  is 
affirmed  that  all  great  drinkers  are  also  great  eaters.  These  places  have 
more  the  character  of  well  conducted  club  houses,  with  a  medical  di- 
rector, than  of  hospitals.  After  a  brief  probation,  great  confidence  is 
reposed  in  the  penitents,  and  much  liberty  allowed  to  them;  certain  of 
their  number  are  intrusted  with  money,  permitted  to  visit  different  parts 
of  the  country,  and  to  mingle  in  society,  as  a  test  of  their  self  control; 
certain  others  pursue  their  ordinary  business  in  adjoining  towns,  but  are 
held  to  be  amenable  to  the  rules  and  regimen  of  the  hospital.  As  might 
have   been   predicated,  from  the   experience  of  such  classes  obtained 
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in  this  country,  these  privileges  are  occasionally  abused,  though  less 
frequently  than  might  have  been  expected.     Stimulants  have  been  con- 
veved  within  the  sacred  precincts,  it  has  become  necessary  to  lock  up 
individuals  excited  by  their  unhealthy  craving,  and  it  was  proposed,  m 
consequence  of  irregularities  and  disturbance  in  one  house,  to  swear  in 
the  servants  as  constables.     But,  after  making  all  deductions,  what,  it 
mav  be  inquired,  are  the  results  claimed  by  those  who  have  conducted 
this  experiment?     It  should  be  premised  that  the  authors  whose  works 
have  supplied  us  with  information,  regard  either  the  subsidence  of  the 
paroxysm  of  ebriosity,  or  such  subsidence  followed  by  a  period  of  lucid- 
ity and  temperance,  characterized  by  convictions  of  the  evil  and  danger, 
and  degradation  of  relapse,  and   by  a  determination  to  avoid  or  resist 
temptation  as  a  cure  of  the  disease.     This  lucid  interval  varies  m  the 
opinion  of  different  observers  from  days  to  weeks,  months,  years.     Ihe 
most  modest  estimate  of  the  curability  of  drunkenness  or  dipsomania, 
for  these  are  not  distinguished,  is  that  thirty-four  or  thirty-five  per  cent 
of  those  subjected  to  treatment  are  restored  to  i^ermanent  health.     Ibis 
is  given  on  the  authority  of  Drs.  Parrish  and    Dodge,  but  filty,  sixty, 
even  ninety  per  cent  cures  are  claimed  as  crowning  the  labors  ot   other 
physicians;  or  to  place  the  statistics  in  another  form,  of  two  fundred 
and  fifty-six  patients  received  from  October  first,  eighteen  hundred  and 
seventy-one,  to  eighteen  hundred  and  seventy  two,  into  the  Bmghamton 
Asylum,  one  hundred  and  ninety-eight  were  discharged  with  great  hopes 
of  a  permanent  reformation,  and  fifty-eight  unimproved;  of  two  hundred 
and  seventy-eight  patients  admitted  into  the  Pennsylvania  Sanitarium, 
in  the  same  period,  ninety  were  cured,  one  hundred  and  thirty  improved, 
and  thirty-five  were  regarded  as  incurable;  of  fifty-four  patients  admit- 
ted  into  the  Maryland  Asylum,  at  Baltimore,  forty  were  discharged  as 
having  received   benefit,  ten  as  having  received  decided  benefit;  and  ot 
three  thousand  three  hundred  and  twenty-two  that  have  been  received 
into  the  Washingtonian  House  since  its  commencement,   "  we  have  the 
satisfaction  of  knowing  that  a  large  proportion  of  them  have  become 
permanently  reformed,  have  regained  their  former  position,  and  become 
again  exemplary  members  of  society."     This  is  not  the  place  to  expose 
the  fallacy  of  the  standard  of  cure  here  employed,  further  than  to  men- 
tion  the  irreconcilable  discrepancy  between  the  results  recorded  and 
those  observed  in  this  country,  or  to  suggest  the  difficult}^  which  must 
be  experienced  in  tracing  out  the  subsequent  deportment  of  dischai^ed 
patients,  or  to  show  how  fugacious  must  be  the  change  effected   lurt her 
than  to  quote  from  the  reports  of  the  Maryland  Asylum,  that  fourteen 
patients  were  admitted  once,  eight  twice,  and  two  three  times   with  an 
average  of  only  tw^o  months' interval  between  each  attack.     JNor  is  it 
necessary  to  insist  upon  the  opinion  of  eminent  psychologists,  such  as  Drs. 
Kirkbride  and   Ray,  that  these  cures  are  not  permanent  or  real,  or  that 
the  reporters  deal  in  "  general  assertions  and  flourishes."     As,  however, 
the  whole  subject  has  assumed  a  different  phase  m  the  United  btates, 
and  as  an  animated  controversy  is  now  going  on  there  as  to  whether 
habitual  drunkenness  be  a  sin  or  a  disease,  it  becomes  expedient  to  con- 
sider whether  the  existence  of  such  retreats,  dignified  as  hospitals,  and 
administered  with  all  the  solicitude  and  benevolence,  and  supplied  with 
all  the  delicacies  and  luxuries  which  the  sorrowful  and  suffering  re- 
quire—may not  act  as  premia  or  encouragements  to  indulgence;  may  be 
resorted  to,  chiefly  to  obtain,  not  reformation,  but  a  clean  bill  of  health 
and  a  whitewashed  character;  and,  as  workhouses  are  supposed  to  per- 
petuate pauperism,  and  infirmaries  to  diminish  the  carefulness  of  health 
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and  cleanliness  in  those  classes  for  whose  benefit  they  are  intended,  so 
sanitaria  may  render  reapectable  that  evil  which  they  are  created  in 
order  to  check  and  to  crush.  We  have  often  speculated  whether,  if 
drunkenness  were  elected  into  the  place  of  a  virtue  and  a  merit,  as  it 
was  in  chivalric  days,  when  the  strength  of  a  man's  head,  his  courage, 
his  noblesse,  were  measured  by  the  strength  and  the  depth  of  his  pota- 
tions, what  had  become  obligatory  as  a  duty  would  not  be  shunned  and 
violated,  as  is  the  case  with  many  other  obligations  equally  agreeable, 
and  enjoining  far  fewer  pains  and  penalties.  In  America,  th^  whole 
matter  of  intemperance  is  treated  as  a  national  question,  and  the  hopes 
of  its  solution  are  evidently  founded  upon  the  corrective  influences  of 
inebriate  asylums,  when  the  officers  of  these  have  been  vested  with 
powers  of  detaining  their  charges  legallj^,  until  old  habits  have  been 
rooted  up,  new  dispositions,  purposes,  and  tastes  have  been  established; 
until  new  physical  changes  have  likewise  been  effected  in  the  constitu- 
tion; and  until  reasonable  grounds  arise  for  reposing  confidence  in  the 
self-control  of  the  individual.  With  the  view  to  consolidate  the  inde- 
pendent and  desultory  efforts  alreadj^  made  or  now  in  progress,  of  gath- 
ering and  diffusing  information,  and  of  acting  upon  the  opinion  of  the 
public  and  Legislatures,  an  association  has  been  formed,  somewhat  sim- 
ilar to  that  devoted  to  social  science  in  Britain,  consisting  of  physicians, 
philanthropists,  and  those  engaged  in  the  management  of  charitable  or 
punitive  institutions.  Of  this  body,  three  volumes  of  annual  transac- 
tions are  now  before  us.  Besides  the  bare  record  of  formal  proceedings, 
these  contain  thirty-eight  articles  of  various  scope  and  merit,  ranging 
from  '*A  Brief  Paper  on  the  Pathological  Influences  of  Alcohol,  and 
the  Nature  of  Inebriation,"  over  almost  every  aspect  and  collateral 
issue  of  the  subject,  to  "Practical  Points  relating  to  the  Criminality, 
Repression,  and  Cure  of  Drunkenness  and  Dipsomania,"  which  are  de- 
serving of  serious  attention,  especially  in  Britain,  where  we  are  at  a 
standstill;  where  we  are  not  only  doing  nothing  and  proposing  to  do 
nothing,  but  where,  in  some  directions,  we  are  positively  doing  wrong. 

The  less  Utopian  of  our  friends  in  America  seem  disposed  to  limit  their 
expectations  of  triumphing  over  diseased  propensities  chiefly  to  what 
may  be  called  curable  cases,  to  recent  cases,  to  cases  in  which  there  is 
a  sincere  desire  and  effort  on  the  part  of  the  patient  to  cooperate  in  the 
attempts  made  to  effect  his  restoration.  Should  any  measure  be  prac- 
tically adopted  in  this  country  for  the  reclamation  of  dipsomaniacs,  it 
might  be  prudent  to  confine  the  experiment,  in  the  first  instance  at  least, 
to  these  classes;  for  we  cannot  but  dread  the  contamination  which  may 
arise  from  constant  intercourse  of  depraved,  confirmed,  even  of  unstable 
drinkers,  with  those  who  still  retain  a  recuperative  power. 

It  must  be  borne  in  mind,  that  whatever  maj^  be  proposed,  we  have 
to  deal  not  merely  with  dram  drinkers,  but  with  those  who  seek  excite- 
ment or  oblivion  by  ether,  eau  de  cologne,  chloral,  cblorodyne,  chloro- 
form, and  opium,*and  that  the  effects  upon  the  nervous  system  of  each 
of  these  difier  somewhat  from  those  of  the  others.  Enormous  quantities 
of  the  latter  drug  are  imported  into  this  country,  much  larger,  it  is 
believed,  than  what  are  required  for  medicinal  purposes,  and  it  is  sus- 
pected enter  into  the  composition  of  many  of  the  intoxicating  beverages 
and  cordials  which  are  taken  in  comparative  innocence  and  ignorance  of 
their  contents.  In  America  it  would  appear  that  opium  is  largely  con- 
sumed, and  in  certain  of  its  forms  is  exposed  for  sale  as  a  dram.  "  I 
know  cases,"  says  Dr.  Parrish,  "where  persons  are  in  the  habit  of 
purchasing  a  milder  form  or  laudanum  by  the  pint  or  quart,  and  using 
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it  instead  of  alcoholic  liquors"  (p.  160,  Minutes  of  Evidence).  Nor  are 
we  exempt  from  the  responsibility  of  a  similar  practice.  Dr.  Lyon 
Playfair,  in  the  same  page  of  the  same  book,  *'puts  the  case  of  three 
druggists,  in  one  street  in  Manchester,  who  weekly  supplied  six  hundred 
families  of  the  poorer  classes  with  opiates,"  Opium  is  said  to  be  a 
remedy  for  intemperance,  or  a  means  by  which  abstainers  sustain  their 
self-denial,  but  it  may  be  fairly  conjectured  that  the  cure  is  worse  than 
the  disease,  involves  greater  hazards,  and  demands  more  stringent 
arrangements  for  its  prevention  and  removal. 

We  were  pleasantly  surprised,  but  somewhat  startled,  by  the  announce- 
ment contained  in  Miss  Emilj^  Faithful's  lecture,  in  our  Mechanics'  Insti- 
tute  about  two  months  ago,  that,  during  a  sojourn  of  nearly  a  year  in  the 
United  States,  she  had  only  seen  three  drunken  persons.  Certain  dark 
and  discouraging  revelations  casting  a  shadow  over  our  memory,  we 
concluded  that  Miss  Faithful  must  have  kept  remarkably  good  company, 
and  must  have  passed  her  time  in  a  paradise  of  undistilled  fruits  and 
flowers,  and  of  unfermented  golden  grain.  These  revelations  are  to  be 
found  in  blue  books,  but  which,  from  their  gloomy  contents,  should  be 
called  black;  and  in  a  large  collection  of  reports,  essays,  etc.,  upon  the 
subject  of  intemperance,  abstinence,  and  inebriate  asylums,  which  have 
been  placed  in  our  hands  by  a  friend,  a  Dumfriesian,  now  resident  in 
New  York.  It  may  be  recollected  that  a  Parliamentary  committee,  ap- 
pointed under  the  auspices  of  the  benevolent  Mr.  Dairy mple,  M.  P,  for 
Bath,  considered  the  wide  subject  of  habitual  drunkards,  and  their 
care  and  reformation,  in  eighteen  hundred  and  seventy-two.  From  the 
inquiries  of  this  body  proceeded  a  vast  mass  of  information,  a  report, 
and  a  bill.  The  bill  proved  abortive,  its  author  has  since  died,  and  there 
is  at  present  little  prospect  that  legislation  will  be  revived  on  the  sub- 
ject. 

In  the  minutes  of  evidence  now  referred  to,  Mr.  Dalrymple,  who 
occupied  two  months  in  investigating  the  provisions  for  the  reclamation 
of  the  inebriate  class  in  America,  states,  in  reply  to  the  question  "  Has 
the  greater  stringency  of  the  laws  in  force  against  intemperance  there 
had  the  efl*eet  of  diminishing  drunkenness?"  *' If  I  may  judge  from  the 
number  of  drunkards,  I  am  afraid  not."  Two  distinguished  physicians, 
who  have  devoted  their  energies  to  the  care  and  cure  of  drunkards  and 
dipsomaniacs  in  America,  were  invited  to  submit  their  experience  upon 
the  bearing  and  prospects  of  the  whole  question  to  the  committee.  One 
of  these.  Dr.  Parrish,  phj^sician  of  the  Sanatarium,  Media,  Philadelphia, 
deposes  that:  ^*  I  do  not  know  that  prohibitory  laws  have  been  enforced 
anywhere.  *  *  *  The  measures  resorted  to  for  evading  the  law  are 
very  curious  and  very  numerous,  and  it  has  always  been  a  question  with 
me  whether  demoralization  of  society  in  creating  a  disrespect  for  the 
law,  and  all  sorts  of  maneuvers  to  evade  it,  is  not  almost  as  great  an 
evil  as  the  drinking  of  liquor."  And  in  reply  to  the  question:  "Is  it 
your  opinion,  from  the  information  you  have  received,  that  even  if  the 
prohibitory  law  is  passed,  it  is  rather  hurtful  than  useful  to  the  cause 
of  temperance?"  he  said,  "I  think  it  is."  He  likewise  quoted  a  letter 
from  Mr.  Otis  Clapp,  Boston,  Assessor  of  the  United  States,  Fourth  Dis- 
trict  of  Massachusetts,  and  one  of  the  Vice  Presidents  of  the  American 
Association  for  the  Cure  of  Inebriates,  to  the  effect  that  "It  is  no  easy 
matter  to  state  to  you  the  effects  of  the  prohibitory  laws  and  the  punish- 
ttient  of  drunkards,  because  the  whole  question  is  a  sort  of  muddle. 
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The  prohibitory  laws  were  on  the  statute  books  many  years,  but  as  it 
was  left  to  city  officials  to  enforce  tbem,  they  were  not  enforced,  and 
we  have  nothii'jg  to  settle  in  the  matter  of  prohibition  but  what  is  un- 
settled,, and  the  consequence  is  that  regular  drinkers  can  purchase  what 
they  want.  In  the  rural  districts,  at  a  distance  from  the  cities  or  large 
towns,  it  is  generally  difficult  for  drinkers  to  procure  intoxicating 
liquors;  but  in  the  cities  we  have  hundreds  of  poor  men  and  women 
who  keep  no  bars,  but  who  retail  spirits  by  the  glass  to  customers 
whom  they  know,  and  never  have  on  hand  at  one  tima  more  than  one 
quart  or  gallon  of  spirits;  they  purchase  as  they  need.  Indeed,  it  is 
peddled  from  wagons  like  milk.  In  short,  prohibition  m&y  have  its 
advantages,  but  it  is  not  here  more  than  a  partial  success."     (p.  155  ) 

From  the  same  document  we  learn  that  in  this  country,  where  no 
restrictions  are  in  operation  or  have  yet  been  attempted  as  to  the  sale 
or  consumption  of  stimulants,  in  eighteen  hundred  and  seventy  there 
were  thirty  eight  thousand  four  hundred  and  forty-one  individuals  pro- 
ceeded against  by  the  police  as  habitual  drunkards;  that  in  the  same 
year  twenty-one  thousand  one  hundred  and  thirteen  cases  of  intoxica- 
tion came  under  the  cognizance  of  the  police  in  Liverpool;  that  prisons, 
reformatories,  workhouses,  are  constantly  recruited  from  the  inebriate 
classes;  that  fourteen  or  fifteen  per  cent  of  the  eases  of  insanity  ad- 
mitted into  public  a83^1um8  owe  their  origin  directly  to  intemperance; 
and  that,  in  the  opinion  of  the  eminent  psychologists  or  philanthropists 
who  have  contributed  information  to  the  committee,  the  morbid  craving 
for  stimulants  is  the  most  incurable  form  of  mental  disease.  There 
must  be  added  to  this  sad  picture  the  less  precise  but  equally  trust- 
worthy conviction  that  indulgence,  even  excessive  indulgence,  in  alco- 
hol, under  various  forms,  is  spreading  widely  and  sinking  deeply  through 
the  social  customs  of  the  inhabitants  of  the  Continent;  that  beer,  in 
larger  quantities,  is  consumed  by  the  Germans;  that  the  juice  of  the 
grape  has  been  substituted  for  the  juice  of  the  orange  among  the 
Italian  peasantry;  that  the  French  have  jilted  their  first  loved  sugar 
and  water  for  brandy  and  the  more  poisonous  absinthe;  that  large  num- 
bers of  the  besieged  Parisians,  especially  their  military  defenders,  were 
in  a  state  of  drunken  delirium  during  the  bombardment,  and  that  many 
of  the  horrors  and  absurdities  of  the  Commune  could  be  legitimately 
traced  rather  to  the  abundance  of  strong  drink  than  to  the  want  of  food 
or  the  obscuration  of  reason.  We  have  presented  these  observations,  not 
with  the  intention  of  pointing  to  a  downward  course,  or  of  exposing 
the  failure  of  the  religious  and  moral  means  at  our  command  in  check- 
ing inebrietj'  and  dissoluteness,  tut  for  the  purpose  of  introducing  the 
question,  "What  has  been  done,  or  Avhat  is  proposed  to  be  done,  by  men 
of  British  origin,  to  mitigate  the  consequences  of  this  evil,  if  all  hope  of 
eradicating  it  must  be  relinquished?" 

We  know  and  appreciate  the  existence  of  national  confederations, 
leagues  of  abstainers,  Good  Templars,  of  lecturers  and  literature,  all 
contending  against,  and  to  a  certain  extent  successfully  contending 
against,  the  ravages  of  intemperance;  but  we  have  never  regarded  the 
individuals  engaged  in  this  crusade  as  converts  from  the  befoolment  and 
befuddlement  in  which  our  race  seems  involved,  but  as  sober  members 
of  the  community,  Avho,  either  from  indiiference  to  excitement  or  from 
self-control,  have  resisted  the  tendencies  and  temptations  by  which  they 
were  surrounded,  and  would  have  remained  abstemious,  without  the  aid 
of  pledges,  processions,  or  the  paraphernalia  of  the  middle  ages;  pre- 
senting what  may  be  regarded  by  some  as  a  prudish,  but  what  is  cer- 
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tainly  a  healthy  example,  in  the  midst  of  a  lax  or  corrupt  community. 
We  know  that  the  Church  of  England  has  spoken  out  nobly  and  loudly 
in  the  report  of  the  Lower  House  of  Convocation,  as  to  what  may  be 
termed  the  social  and  domestic  sources  of  intemperance;  that  the  Church 
of  Eome,  by  the  voice  of  her  highest  dignitaries,  by  sermons,  by  the 
formation  of  societies;  and  that  perhaps  all  religious  bodies  have,  after 
their  own  fashion,  contributed  to  admonish  and  to  warn  as  to  the  great 
and  growing  evil  of  our  day.  Even  the  doctors,  or  three  hundred  of 
them,  have  published  a  sort  of  penitential  confession  that  unconsciously 
they  may  have  initiated  a  love  for  stimulants,  especially  among  the  fairer 
portion  of  their  patients,  by  giving  tinctures  and  toddy,  or  pick  me-upa 
and  champagne,  when  infusions  or  "plain  cold  water''  would  have  an- 
swered  the  purpose.  All  this,  as  well  as  the  improved  usages  of  the 
affluent  classes,  is  in  the  right  direction,  but  affords  no  bulwark,  no 
breakwater,  against  the  tide  of  degradation  which  seems  to  be  gaining 
upon  us.  Moralists,  like  medical  men,  are  groping  blindfolded  after  the 
means  by  which  contagion  imiy  be  pi-evented,  and,  in  despair  of  success, 
are  compelled  to  rest  content  with  the  suggestion  of  remedies,  ameliora- 
tions, after  the  disease  has  been  actually  established,  or  during  periods 
of  temporary  convalescence. 

The  tr,eatment  proposed  in  this  country,  as  we  learn  from  the  minutes 
of  evidence  before  alluded  to,  and  from  other  sources,  is  that,  having 
assumed  an  individual  who  has  been  found  intoxicated  three  times 
within  a  given  period  to  be  an  habitual  drunkard,  instead  of  decapitat- 
ing him,  as  Charlemagne  used  to  do  at  this  stage,  or  fining  and  impris- 
oning for  a  brief  space,  as  is  the  prevalent  custom,  a  magistrate  or 
Sheriff,  as  the  case  may  be,  shall  be  empowered  to  consign  the  offender 
for  long  periods,  never  less  than  a  year,  to  a  reformatory  or  peniten- 
tiary connected  with  an  asylum,  a  prison,  or  a  workhouse,  or  existing 
independently  of  all  these.  These  depots  are  to  be  so  situated  and  con- 
structed that  the  inmates  shall  not  be  brought  into  contact  with  lunatics, 
criminals,  or  paupers;  shall  be  placed  under  medical  and  moral  manage- 
ment; shall  be  taught  or  employed  in  various  trades  and  occupations; 
shall  receive  for  themselves  or  their  families,  such  proceeds  of  their 
labor  as  shall  remain  after  their  maintenance  and  supervision  have  been 
provided  for;  that  they  should  be  regularly  visited  and  examined  by 
public  officials,  and  shall  be  discharged  according  to  certain  forms  when 
they  are  believed  to  be  recovered — in  other  words,  when  they  have  out- 
lived the  effects  of  former  indulgence,  the  tyranny  of  former  habits  and 
temptations — when  not  only  a  new  spirit,  but  a  new  or  repaired  physical 
organization  have  been  created  within  them,  and  when  they  are  sup- 
posed to  be  capable  of  safely  and  usefully  resuming  their  former  position 
and  profession.  The  weight  of  authority  and  experience  seems  to  be  in 
favor  of  the  proposition,  that  these  reformatories  should  be  altogether 
separated  from  and  independent  of  other  institutions;  that  for  the  indi- 
gent, they  should  be  erected  and  maintained  partly  by  local,  and  partly 
by  national  taxes;  that  for  the  affluent,  their  creation  should  be  left  to 
private  enterprise;  but  that,  under  every  circumstance,  they  should  be 
licensed,  regu.'ated,  and  inspected,  according  to  a  special  Act.  It  is  al- 
n^ost  needless  to  remark  that  this  project  is  an  outcome  of  the  pernicious 
practice  of  placing  drunkards  in  asylums,  in  those  improvised,  unrecog- 
nized, and  we  suspect  very  inefficient  retreats  scattered  over  the  country, 
in  islands,  remote  corners,  and  secluded  spots,  and  superintended  by 
self-constituted  guardians  of  every  grade,  from  the  priest  and  physician, 
to  the  butcher  and  the  bricklayer;  or,  in  that  extraordinary  hospital  of 
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all  the  moral  ilia  and  infirmities  which  flesh  is  heir  to,  Queensberry 
House.     A  curative  home  is  the  central  idea  of  all  the  recommendations 
before  us,  but  from  this  there  radiate  innumerable  jDlans  which  may  be 
regarded  either  as  natural  sequences  or  absurd  excrescences.     It  has 
been  mooted  that  the  Danish  mode  of  treating  military  drunkards,  or 
the  surfeiting  the  culprit  with  whisky  while  in  prison,  the  deprivation 
of  all   other  nourishment,  society,  occupation,   etc.,   should    be  incor- 
porated  with,  or  should  precede  moral  training.     It  has   been  gravely 
argued  that  the  reformatory  should  be  a  village,  that  honor,  truthful- 
ness,  and  confidence  in  which  inebriates  are  notoriously  deficient,  should 
take  the  place  of  bolts,  bars,  restraint,  and  captivity,  and  that,  for  stern 
warders  or  attendants,  should  be  substituted  enlightened  companions 
and  moral  guides.     Another  cure  is  to  be  sought  for  in  the  spread  of 
education,  especially  an  instruction  in  physiology  and  in  pointing  out  to 
the  toper  and  tippler,  not  simply  that  he  is  doing  wrong,  but  that  he  is 
burning  up  his  vitals  by  a  slow  but  sure  process  of  spontaneous  com- 
bustion.    When   all  this  chaff  has  been  blown   away   by  the  wind  of 
public  discussion,  there  remained  but  two  sound  grains  which  promised 
to  germinate  and  give  some  return—prolonged  abstinence  and  detention, 
America,  either  borrowing  from  the  example  of  our  private  speculations 
or  pressed  by  its  own  necessities,  by  inoperative  and  evaded  permissive 
and  optional  bills,  and  by  the  prevalence  of  drunkenness,  has  anticipated 
the  course  suggested  by  the  report,  and  has  already  instituted  several 
homes  or  hospitals  for  inebriates,  and  encouraged  by  the  supposed  suc- 
cess of  this  arrangement,  is  clamorous  for  its  extension. 
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CLLMATOLOGY  AND  CONSUMPTION. 


By  THOMAS  M.  LOGAN,  M.  P. 


It  has  been  claimed  that  the  extension  o£  civilization,  the  pursuit  of 
agriculture,  the  drainage  and  reclamation  of  vast  tracts  of  marshes,  and 
particularly  the  felling  of  forests,  have  made  great  changes  in  the  climate 
of  the  United  States,  especially  in  respect  to  temperature  and  rainfall. 
But  whatever  of  truth  there  may  be  in  the  theories  of  man^s  agency  in 
modifying  climate,  we  cannot  go  beyond  the  results  of  the  records, 
which  have  been  made  through  a  long  series  of  years.  Unsatisfactory 
as  these  records  may  be,  they  nevertheless  constitute  the  only  reliable 
data  that  we  have  for  determining,  whether  either  of  the  climatic  con- 
ditions just  referred  to  are  increasing  or  diminishing — ^stationary  or 
periodic. 

From  an  examination  of  the  results  of  all  the  observations  which 
have  been  collected  by  Professor  Henry  and  pubhshed  in  the  reports  of 
the  Smithsonian  Institution,  we  find  that  there  has  been  no  material 
change  in  the  average  rainfall,  when  long  periods  of  time  are  com- 
pared, however  the  annual  amount  may  vary.  The  irregularities  in  the 
successive  yearly  precipitation,  though  found  to  be  very  great  in  the 
different  groups  of  the  stations  where  the  observations  were  made,  and 
into  which  they  were  classed  for  the  purpose  of  being  systematically 
studied,  nevertheless  do  not  obliterate  the  appearance  of  conformity  to 
general  laws.  The  only  decided  indications  of  any  material  change  are 
found  in  groups  one  and  two,  comprising  New  England  and  the  Middle 
States,  where  the  rainfall  seems  to  have  steadily  increased  since  the 
year  eighteen  hundred  and  eighteen,  in  the  very  district  which  has  been 
most  stripped  of  its  clothing  of  forest.  Thus  the  power  of  augmenting 
the  fall  of  rain  which  has  been  largely  attributed  to  trees,  vaguely  by 
some,  who  confound  such  an  attribute  with  their  power  of  attracting 
mists,  and  boldly  by  others,  who  assert  that  rain  now  falls  where  trees 
have  been,  planted  in  tracts  formerly  rainless,  cannot  longer  be  logically 
entertained.  We  learn  positively  from  the  mean  results,  as  tabulated, 
that  the  rainfall  during  one  hundred  and  thirty-seven  years  has  under- 
gone no  change  on  this  continent.  The  humidity  of  the  great  aerial 
currents  is  quite  independent  of  local  causes.  The  winds,  charged  with 
moisture  collected  in  other  regions,  discharge  their  rain  with  indiffer- 
ence over  wooded  and  unwooded  districts,  and  the  rainfall  is  not  now 
more  or  less  than  it  ever  was. 

The  same  conclusions  may  be  drawn  from  the  results  of  the  temperature 
records,  the  fluctuations  of  which  are  found  to  be  quite  uniform  through- 
oat  the  entire  country.  Two  or  three  years  near  eighteen  hundred  and 
twelve  are  historically  known  as  cold  years;  and  a  reference  to  this 
period  shows  them  to  have  been  more  extreme  than  any  since,  if  we 
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except  the  present  Winter  of  eighteen  hundred  and  seven ty-four-sev^ 
enty-five,  in  the  Eastern  States.  Next  in  severity  come  the  cold  years 
eighteen  hundred  and  thirty-five-thirty  six,  and  eighteen  hundred  and 
thirty-six-thirty. seven.  The  next  coldest  groups  were  eighteen  hun- 
dred and  twenty- three-twenty- four,  eighteen  hundred  and  forty- three- 
forty- four,  and  eighteen  hundred  and  seventy  four-seventy  five.  The 
high  temperature  groups  are  eighteen  hundred  and  twenty-five-thirty, 
eighteen  hundred  and  forty  four-fo rty- eight,  and  eighteen  hundred  and 
fifty- three. 

It  would  seem  that  there  are  two  classes  of  non-periodic  changes — 
one  less  frequent  and  affecting  longer  periods,  and  another  causing 
changes  above  or  below  the  general  line  of  these  long  periods,  and 
belonging  to  periods  of  a  year  or  two.  Further  than  this  we  find  no 
results  Worthy  of  special  mention  from  these  long  continuous  observa- 
tions over  our  vast  territory,  and  hence  infer  that  man's  agency  in 
influencing  either  the  temperature  or  aqueous  precipitation  is,  as  far  as 
we  are  able  to  judge,  altogether  insignificant.  Similar  inferences  are 
deducible  from  the  results  of  the  observations  made  on  the  Pacific  slope. 
In  the  comparatively  brief  records  herewith  presented,  there  is  no  evi- 
dence discernible  of  progressive  or  retrogressive  movements,  either  in 
the  temperature  or  in  the  rainfall.  But  the  question  of  the  rainfall,  or 
of  the  temperature,  does  not  settle  the  question  of  humidity.  The 
humidity  of  the  atmosphere  depends  not  so  much  upon  the  amount  of 
precipitation  in  rain  as  upon  the  rapidity  of  the  process  .of  evaporation 
and  drainage;  and  it  is  here  that  man's  agency  proves  instrumental  in 
modifying  climate.  Our  country,  which  was  once  largely  covered  with 
an  unbroken  forest,  is  now,  to  a  great  extent,  denuded;  the  decrease  of 
the  forests  being  at  the  ratio  of  seven  millions  of  acres  annually.  The 
rain,  which  was  gradually  conveye.d  by  the  leaves  of  trees  to  a  dense 
undergrowth  and  layer  of  fallen  leaves  and  vegetable  mould,  w^hich  ab- 
sorbed it  like  a  sponge,  and  whence  it  was  transferred  by  the  roots  to 
the  depths  of  the  soil,  now  runs  oW  by  the  nearest  watercourses,  leaving 
no  supply  of  water  during  dry  weather.  (})  The  restraint  of  evapora- 
tion by  the  dense  shield  afforded  by  forest  shade  being  thus  removed,  the 
sun  pours  down  upon  the  unprotected  soil  and  rapidly  evaporates  the 
superficial  water.  The  natural  consequence  of  all  this  is  an  increased 
dryness  of  the  atmosphere.     This  conclusion,  ^hich  is  arrived  at  from 


(1)  It  appears  from  statistics  piiT^lished  in  the  report  of  the  Agricultural  Department  in 
eighteen  hundred  and  seventy-two,  that  California  has  a  less  area  of  forest  in  proportion 
to  her  farm  lands  than  any  other  State  in  the  Union.  The  whole  area  of  the  State  is 
estimated  at  one  hundred  and  twenty  millions  nine  hundred  and  forty-seven  thousand 
eight  hundred  and  forty  acres,  of  which  one  hundred  and  nine  millions  five  hundred  and 
twenty  thousand  seven  hundred  and  fifty-fire  acres  are  not  cultivated.  The  estimated  area 
m  woodland  is  nine  millions  six  hundred  and  four  thousand  six  hundred  and  seven  acres, 
of  which  that  which  is  included  in  farms  is  only  four  hundred  and  seventy-seven  thousand 
eight  hundred  and  eighty  acres.  The  area  in  farms  is  estimated  at  eleven  millions  four 
hundred  and  twenty-seven  thousand  one  hundred  and  five  acres,  of  which  only  about  4.1 
per  cent  IS  in  woodland.  Nevada  has  6.4  per  ceht;  Nebraska,  10.2;  Kansas,  11.2;  Iowa, 
16.2;  Illinois,  19.6.  The  proportion  increases  from  the  Pacific  Coast  towards  the  East  to 
Indiana,  which  has  39.6  per  cent,  and  then  there  is  a  gradual  decrease  to  the  Atlantic. 
The  faouthern  States  have  a  much  larger  proportion  of  fore&ta.  The  proportion  of  forest 
to  farm  area  in  West  Virginia  is  61,1;  Arkansas,  51.4;  South  Carolina,  53.4;  Georgia, 
54.6;  Tennessee,  o5;  Alabama,  56;  Florida,  60;  North  Carolina  and  Mississippi  each  60.6 
per  cent.    In  the  Territories  the  percentage— with  one  exception,  that  of   Washington, 

i^5.T  ®  ^f  ^  P^^  cent^is  quite  small,  being  in  Utah  one  tenth  of  one  per  cent;  Montana 
and  Wyoming  8.10  of  one  per  cent;  Colorado,  3.5;  Dakota,  7.4;  Idaho,  9.6,  and  New 
Mexico,  12.7.  The  scarcity  of  timber  upon  our  farm  lands  adds  largely  to  the  strength  of 
climatic  reasons  for  an  extended  culture  of  forest  trees. 
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^onpral  observation  and  practical  knowledge,  needs  not  the  proofs  that 
ffys  oil  so ienoe  affords  b?  means  of  the  ^et  and  dry  bulb  i\..vmon.et.vs^ 
We  facts  are  patent  and  intelligible  to  all,  and  can  be  measured  in  an 

.Vvpred   district   by  the   sensible   diminution  of  a  mountain  stream 
!ftrrday  of^^^^^^^^^       sunshine.     In  California   on  the  eastern  side  ot 

.Irpat  valley  in  places  where  the  upper  lands  have  been  c  eared  of 
S£  rain^^^^^  impetuously  in   a  torrent,  leaving  tmy 

stress  which  flow  steadily  for  many  days,  so  long  as  the  sky  remains 
nvercast  but  cease  altogether  after  a  single  day  of  sunshme. 
^TSs  connection,  I  would  add  that  the  rains  are  ^ot  now  either 
r  M.r  or  heavier  or  more  fitful,  than  in  former  times,  but  there  are 
.  ttx  woods  to  restrain  the  drop^,  which  unite  to  denude  the  rocks  of 
E  sXand  to  form  the  mighty  torrents,  conveying  thousands  of  tons 
of  detritus  to  fill  up  the  rivers,  as  witnessed  every  Winter  season  It 
^inno  be  doubted  but  that  an  extensive  planting  of  trees  in  the  valleys, 
:rthe  htd  of  he  main  ravines,  where  cachcment  ai;eas  of  twenty-two 
thousand  seven  hundred  and  forty-two  square  miles  C)  ^'^'^'^  }^^^.l\^y^^^^^ 
Ihetically  plotted  out,  as  seen  in  the  accompanying  map  m  this  report, 
acforS  to  the  pro  ected  irrigation  plans  of  the  United  Slates  Com- 
^Tssion  would  superinduce  a  more  humid  condition  of  the  atmosphere 
Tnd  eadTo  a  moi4  constant  supply  of  water,  in  a  region  ^^ow  ax^d  and 
deso  ate  tor  more  than  six  months-  in  the  year.  The  evaporation  from 
Stmmensrreservoi  as  are  contemplated  by  these  surveys,  would 
be  simply  enormous,  and,  if  intercepted  by  the  trees  before  being  com- 


m   From  renoTt  of  the  Board  of  Commissioners  on  the  imgation  of  the  San  Joaquin, 
Tularef  and  Kamento  Valleys  of  California,  eighteen  hundred  and  seventy-four. 


TABLE  showing  area  in  square  miles  of  cache- 
Tnent  basins. 


Name  of  river  or  creek. 


Caehement 
area. 


Feather  River 

Kern  River ♦ 

American  River 

King  Hiver 

San  Joaquin  River 

Tuolumne  River. 

Yuba  River 

Merced  River 

Cache  Creek 

Stanislaus  River 

Stony  Greek 

Cosumnes  River 

Putah  Creek 

Mokelumne  River 

Walker's  Basin  Creek 

Calaveras  River 

Arroyo  Los  Gatos 

Big  Panoche  Creek 

ChowchiUa  River 

Bear  River 

Posa  Creek 

Fresno  River 

Cantua  Creek 

Little  Panoche  Creek 

Arroyo  de  L»osBanoB 

Orestimba  Creek 

San  Luis  Creek 

Arroyo  del  Puerto 


Total... 


3»394 

2,382 

1,889 

1,8,53 

1631 

1,514 

1,320 

1,073 

1,025 

971 

591 

5S0 

584 

573 

4-51 

390 

843 

319 

304 

300 

278 

258 

lt)4 

136 

125 

125 

81 

79 


TABLE  shotving  area  in  square  miles  in  each 
county,  and  area  of  valley  compared  with 
area  of  tnountaiTis, 


Name  of  county 


22,742 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Contra  Costa... 

Colusa  

El  Dorado...... 

Fresno** 

Kern 

Lake 

Mariposa 

Merced 

Napa 

Nevada 

Placer 

Plumas 

Sacramento  .., 
San  Joaquin.., 

Shasta 

Sutter..... 

Sierra 

Solano 

Stanislaus 

Tehama 

Tulare 

Tuolumne 

Yolo 

Yuba 


Area  of 
valley. 


Area  of 
mountains. 


159 
1,117 


3,270 

2,7i^ 


1,312 


112 

""Si" 

1,271 

30 

530 


600 
1,015 

880 
2,47u 

""U53'! 
162 


74 

508 

57o 

1,060 

1,037 

177 

1,503 

1,243 

5,560 

2,642 

1,121 

1,418 

607 

318 

80d 

1,027 

2,638 

73 

121 

770 

74 

723 

186 

504 

2,053 

3,270 

l,y42 

403 

482 


Total. 


17,822 


32,916 


80 

508 

576 

1,562 

1,037 

33d 

2,620 

1.^43 

8,831 

5,440 

1,121 

1,418 

1,919 

318 

806 

1,139 

2,638 

1,003 

1,392 

800 

604 

723 

706 

1,519 

2,932 

5,746 

1,942 

1,056 

644 

50,658 
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pletely  vaporized,  the  minute  component  vesicles  of  water  would  coalesce 
"^^k-     ?  ^^^^^3  ^"d  branches,  and  fall  in  drops  upon  the  earth. 

This  I  regard  as  the  principal  mode  by  which  trees  may  have  a 
tendency  to  increase  the  general  humidity  of  the  climate;  but,  from 
sanitary  considerations,  this  would  be  undesirable  anywhere,  except  in 
the  arid  and  semi-tropical  zone  of  California.  In  no  other  respects,  per- 
haps,  has  the  influence  of  the  superinduced  dryness  of  the  climate  of 
the  Jiastern  States,  already  alluded  to,  been  more  palpably  demonstrated 
than  m  Its  results  upon  certain  diseases;  and  no  stronger  evidence  can  be 
adduced  in  support  of  this  conclusion  than  that  afforded  in  an  abstract 
compiled  from  two  tables,  by  Dr.  Ham,  of  Dover,  New  Hampshire,  to 
whose  valuable  paper,  bearing  on  the  whole  subject  under  discussion,  I 
am  largely  indebted. 

From  the  first  table,  exhibiting  the  amount  and  ratio  of  sickness  and 
mortality  in  the  United  States  army  from  phthisis  pulmonalis,  during 
fifteen  years  commencing  in  eighteen  hundred  and  forty  and  ending  in 
eighteen  hundred  and  fifty-four,  it  is  shown  that  temperature,  considered 
by  Itself,  does  not  have  that  controlling  influcDce  upon  phthisis  which 
has  been  attributed  to  it,  but  that  dryness  is  the  most  important  atmos- 
pheric condition. 

+K'■''^^^Q^^^'*^  ^^^^^  ^^  ^^®®^  ^^  consumption  occurs  in  New  Mexico- 
there  Y  percent  per  one  thousand  soldiers;  and  the  highest  in  the 
South  Atlantic  region,  where  it  is  d^\  per  cent  per  one  thousand.  The 
Gulf  coast  of  Florida  gives  the  next  highest  proportions,  being  TA  per 
one  thousand  of  mean  strength.  New  Englana  has  4^^  Per  one  thousand 
mean  strength. 

The  second  table  referred  to,  constructed  from  the  vital  statistics  of 
^   Boston,  New  York,  and  Philadelphia,  and  within  the  region  of  the  modi- 
fication of  climate  in  respect  to  humidity,  shows  a  relative  decrease  in 
the  number  of  deaths  from  phthisis  pulmonalis  since  eighteen  hundred 
anQ°  ten* 

IN  BOSTON, 

From  1820  to  1830 ?  ^^^I'  C^^^  P^*^^^^^  ^"  ^  ^-l^  deaths. 

From  1830  to  Im ::::::::::: \  f^'^  i^^  pjiiji^i^ !"  ^    deaths. 

From  1840  to  1850 }  a\^  ?^^  phthisis  m  7 1-2    deaths. 

104U  lo  isou 1  d^^th  from  phthisis  in  7         deaths, 

IN  NEW  YORK  CITY. 

From  ^820 1"^:::::::: \  t^'^^  t^^^  ^i^^^  ?-  ^  1-2  deaths. 

From  1830  to  1840 ,  death  from  phthisis  m  5  3-6    deaths. 

From  1840  to  1850 i^  ^^^l>  J*^^  ^^^^'^''  ^"  5  9-10  deaths. 

1  death  from  phthisis  in  8  7-10  deaths. 

IN  PHILADELPHIA. 

From  1810  to  1820 i /i^„+i.  ^  i.^..  ■    .     ^ 

From  1820  to  1830 i  3?^*?  f'*^™  Pjfl?}^?^  ?"  «  4-10  deaths. 

From  1830  to  1840 ;. j  ^f^*^  J^^'"  PjJ^isis  m  6  7-10  deaths. 

From  1840  to  1850 ]  Z\^  ?*«™  P^J^^.s^s  in  7  4-10  deaths. 

From  1850  to  1855 ; ]  fj:l^  J^^'^  ^ulu-^}^  ^"^  I  ^"^^  ^^^t'^s- 

1  death  from  phthisis  in  8  2-10  deaths. 

n/n^'/.^T  ^'^^^<?^,^7.^^^"ks  that  this  falling  off  in  the  relative  number 

all  th.  h'  r^"  ^^*^r''  ^^"  '^^  '^^  ^^''  «^^^^*3^  y^^^-«^  obtains,  also,  in 
all  the  diseases  of  the  respiratory  system,  and  is  largely  du^  to  the 

TaZ^Ttrspl!^:;^       ^'  ^^^"^'  "'^^^  ^^'^'^  '-  large  1>ro^portion  i^  : 
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Pr.  Pfaff  gives  Q)  an  account  of  his  observations  at  Planer,  in 
Saxony,  at  one  thousand  and  fifty  German  feet  above  the  level  of 
the  sea.  He  has  not  found  the  direction  of  the  wrind  influencing 
the  presence  of  ozone.  He  has  found  stormy  weather  exceedingly 
favorable  to  its  production;  the  ozone  appearing  immediately  in  large 
quantity  daring  a  storm  suddenly  coming  on,  after  a  succession  of 
fine  weather  unaccompanied  by  ozone.  Test  paper,  which  had  long 
remained  unchanged,  would  then  denote  eight  degrees  of  ozone; 
while  as  soon  as  the  storm  had  passed  away  all  reaction  on  the  test 
paper  would  cease — the  storm  seeming  to  bring  and  take  away  with  it 
the  ozone.  Similar  but  less  rapid  increase  in  the  ozone  was  observed 
daring  mere  changes  of  weather,  as  when  fine  weather  of  long  duration 
was  followed  by  rain.  As  a  general  rule  moisture  was  favorable  to  the 
development  of  ozone.  Little  or  no  influence  was  exerted  by  tempera- 
ture; the  proportion  of  ozone  not  being  greater  in  Winter  than  in 
Summer. 

The  following  are  Dr.  Pfaff 's  conclusions  with  respect  to  the  influence 
of  ozone: 

1.  A  large  proportion  of  ozone  in  the  atmosphere  acts  mischievously 
on  diseases  of  the  respiratory  organs. 

2.  The  ozone  of  the  air  exerts  little  or  no  influence  on  epidemic  dis- 
eases, provided  that  these  are  not  complicated  with  catarrhal  affections. 

3.  A  large  amount  of  ozone  in  the  air,  whatever  may  be  the  direction 
of  the  wind,  favors  the  development  of  inflammatory  affections,  and 
especially  of  tonsilitis. 

4.  Other  diseases  besides  those  mentioned  do  not  seem  to  be  influ- 
enced by  the  amount  of  ozone. 

In  the  presence  of  such  facts  and  deductions,  the  planting  of  trees  in 
California  may  appear  inconsistent.  It  must  be  remembered,  however, 
that  the  extreme  aridity  of 'the  climate  is  very  peculiar — in  fact,  it  is  too 
dry;  and  it  need  only  be  remarked  here,  that  this  extreme  does  not 
belong  to  the  Summer  season  alone.  The  mean  relative  humidity  of 
the  five  rainy  months  (October  to  March)  in  Sacramento  is  72^,  and  at 
no  time  ever  reached  complete  saturation.  During  the  dry  season  the 
moisture  generally  amounts  to  less  than  fifty  per  cent;  the  temperature 
of  evaporation  during  the  hottest  part  of  the  day  not  unfrequently 
reaching  25^  to  30^  Taking  the  mean  of  the  whole  year,  this  per- 
centage is  66^.  Now,  as  the  most  agreeable  and  salutary  amount 
of  humidity  (^)  is  between  seventy  and  eighty  per  cent,  such  a  great 
deviation  from  this  healthy  standard  as  is  here  met  with,  cannot 
but  be  fraught  with  more  or  less  danger  to  the  imprudent.  Tha 
equability  of  any  climate  is  largely  dependent  upon  the  presence  af 
aqueous  vapor.  The  most  potent  of  the  sun's  heating  rays  are  largely 
intercepted  in  an  atmosphere  which  is,  to  any  extent,  charged  with 
watery  vapor;  and  hence  it  is  that  the  entire  solar  force  is  unfelt  in  onx- 
coast  region,  where  the  evaporation  from  the  sea  perpetually  supplies; 
an  effectual  screen.  The  intensity  of  the  sun's  direct  rays,  as  measfl,red;. 
by  a  blackened-bulb  thermometer,  in  vacuOj  fluctuates  from  120^  to.  1.3j5^.. 
The  variations  appear  to  coincide  distinctly  with  the  amount  of  atniiOS- 
pheric  humidity,  the  thermometer  rising  to  148°  in  our  greai  valky 

(1)  Vol.  46  of  Braithwaite's  Retrospect. 

(2)  Parks'  Practical  Hygiene. 
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during  the  arid  northwest  winds,  and  seldom  attaining  more  than  125^ 
during  our  humid  southeast  winds.  The  dangerous  diiference  between 
sunshine  and  shade  is,  therefore,  due  to  the  absence  of  aqueous  vapor» 
There  is  no  cold  shade  in  an  atmosphere  reasonably  humid,  inasmuch  as 
the  contained  aqueous  vapor  intercepts  and  diffuses  the  excess  of  solar 
heat,  and  renders  the  shade  safe  and  temperate.  But, when  the  air  is 
too  dry  to  intercept  any  great  quantity  of  solar  heat,  the  direct  rays  of 
the  sun  become  oppressively  hot,  whilst  the  shade  is  dangerously  cold. 

The  vapor  of  water  has  also  another  use.  When  the  atmosphere  is 
dry  and  the  sun  is  gone,  the  earth  rapidly  loses  heat  by  radiation  into 
space.  A  moist  atmosphere,  on  the  contrary,  is  to  a  certain  extent 
impervious  to  the  passage  of  the  rays  of  heat,  and  a  moderate  temper- 
ature is  maintained  throughout  the  night.  In  the  Summer  climate  of 
the  interior  valleys  of  California  this  shield  of  vapor  is  absent,  and 
hence  we  experience  great  extremes  of  night  and  day,  and  of  Summer 
and  Winter.  While  referring  to  the  accompanying  tables  to  sustain 
what  is  advanced,  we  would  here  remind  the  general .  reader  of  the 
nature  and  value  of  mean  temperatures.  It  must  be  understood  that 
they  are  merely  averages  founded  upon  columns  and  pages  of  individ- 
ual observations.  Mean  temperatures  merely  give  the  amount  of  heat 
observed  in  given  periods,  without  mention  of  the  manner  in  which  it  is 
distributed,  and  the  consequent  variations  to  which  a  climate  may  be 
subject.  A  moderate  mean  annual  temperature  may,  for  instance,  rep- 
resent a  climate  like  that  of  Santa  Barbara,  whereiji  night  and  day, 
Winter  and  Summer,  closely  approximate  in  the  quantity  of  appor- 
tioned heat;  and  also  a  climate  such  as  that  of  Nice  and  Mentone,  in 
France,  regularly  or  irregularly  subject  to  heat  too  intense  in  Summer 
to  be  encountered  by  invalids,  and  also  too  frosty  cold  in  Winter. 
Nothing  is  more  common  than  for  those  who  consult  meteorology  to 
seize  upon  the  annual  mean  temperature  as  a  solitary  point  of  compari- 
son whereupon  to  ground  their  judgment,  not  discerning  that  therein 
the  excess  of  Summer  heat  is  made  to  compensate  for  deficient  Winter 
warmth. 

Now  the  great  reduction,  by  rapid  radiation  of  heat  after  the  maxi- 
mum is  reached,  is  the  most  striking  as  well  as  the  most  important 
feature,  from  a  sanitary  point  of  view,  of  the  interior  climate  of  Cali- 
fornia. The  extreme  monthly  ranges  prove  that  the  greatest  transi- 
tions occur  from  May  to  October,  inclusive,  which  is  the  rainless 
period.  The  mean  maximum  for  these  six  months  is  89.73°,  and  the 
mean  minimum  40.63°.  Consequently,  the  mean  extreme  Summer 
range  is  49.10°.  But  this  does  not  exhibit  the  extreme  monthly  ranges, 
which  sometimes  reach  beyond  50°  during  our  arid  north  winds,  when 
the  thermometrograph  leaves  its  mark  in  the  neighborhood  of  100°. 
However  high  the  wave  of  temperature  may  tower  up,  under  the  influ- 
ence of  a  vertical  sun  and  almost  vaporless  atmosphere,  it  sinks  pro- 
portionately low  at  night,  rendering  it,  by  contrast,  so  cold  and  chilling 
that  blankets  become  indispensable  for  comfort.  This  Asiatic  feature 
of  the  climate,  while  it  imparts  a  resiliency  or  elasticity  to  animal  life, 
is  at  the  same  time  treacherous  to  the  health,  especially  of  the  feeble 
and  delicate,  and  often  acts  as  an  exciting  cause  of  disease.  We  thus 
are  enabled  to  understand  why  an  attack  of  intermittent  is  sometimes 
brought  about  by  the  removal  of  an  inhabitant  of  the  interior  valleys 
to  San  Francisco,  or  to  a  cool  mountain  region.  In  fact,  every  sort  of 
cooling  down,  dry  as  well  as  moist,  especially  if  the  body  has  been 
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particularly  heated,  may  give  rise  to  the  development  of  malarial 
affections. 

Paradoxical  as  it  may  seem,  after  what  has  been  advanced  in  the  pre- 
ceding pages  of  this  report  respecting  the  well- recognized  agency  of 
humidity  as  one  of  the  factors  of  malaria,  to  recommend  measures  cal- 
culated to  promote  this  very  humidity,  still  it  must  be  remembered  that 
excesses  of  heat  and  aridity  are  the  great  exigencies  in  our  present 
sanitary  forecastingg.  Do  what  we  will  and  all  we  can,  our  labors 
would  prove  but  pigmy  efforts  towards  transforming  those  grand  cli- 
matic features  which  are  due  to  influences  far  beyond  our  control.  To 
provide  against  extremes,  and  to  temper  the  burning  aridity  of  our  tree- 
less plains,  which,  during  a  northwest  wind  in  Summer,  compares  almost 
at  times  with  that  of  the  Desert  of  Sahara,  is  a  very  different  thing 
from  attempting  to  induce  that  excess  of  moisture  due  to  cosmic  causes, 
and  which  sometimes  imparts  to  the  climate  of  our  Atlantic  cities  the 
deadly  characteristics  of  the  Terras  Calientes  of  the  Mexican  coast. 
All  we  can  hope  to  effect  is  to  equalize,  to  a  certain  extent,  the  tempera- 
ture iu  sunshine  and  shade,  and,  through  the  instrumentality  of  arbori- 
culture, to  retard,  if  not  prevent,  the  action  of  the  sun  in  quickening 
into  activity  noxious  fermentation.  It  has  been  my  purpose  to  show 
that  our  climate  possesses  inherent  capacity  for  sanitary  modifications; 
and  knowing  that  it  may  be  ultratropical  at  times,  during  our  dry 
Summer,  it  is  incumbent  on  me  to  prepare  for  all  the  contingencies 
of  such  a  condition,  by  suggesting  every  possible  safeguard  against  the 
dangers  to  which  the  people  may  be  subjected  at  such  periods. 

The  following  tables,  of  the  results  of  meteorological  observations 
for  a  series  of  years  at  Sacramento  and  San  Francisco,  being  representa- 
tive types  of  the  interior  valley  and  coast  climates  of  California,  are 
worthy  of  close  study  and  attention: 
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TABLE    No.    rV. 


Showing  the  mean  relative  humidity  for  thirteen  yearSj  at  Sacramento;  satura- 

tion  being  one  hundred. 


Month. 


Amount. 


January 

February 

March »,. 

April , 

MTay. 

June ^ 

July ., . ;... 

August 

September 

October ,, .... 

November 

December 

Mean  for  thirteen  years. 


78.82 
74.08 
78.38 
66.09 
63.29 
58.48 
66.14 
57.66 
58.83 
61.88 
69.66 
76.60 


per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent. 


66.67  per  cent. 


TABLE    No.    V, 

Showing  the  mean  of  all  the  highest  readings  by  day,  and  all  the  lowest  read- 
ings by  night,  as  noted  by  the  thermometrograph,  during  ten  years,  at  Sac- 
ramento, 


Month. 


January 

February ' 

March 

April 

May 

June 

July 

August 

September ..,„ 

October. 

November ,,.. 

December. ♦ 

Annual  average, 


Mean  of  all  high- 
est readings  by 
day. 


60.19 
64.69 
70.09 
79.90 
83.70 
93.30 
96.00 
93.20 
89.90 
83.30 
70.50 
60.70 


78.70 


Mean  of  all  low- 
est readings  by 
night. 


31.00 
34.30 
37.70 
43.20 
46.80 
62.20 
66.20 
45.20 
62.11 
43.30 
36.70 
34.90 


42.68 


Mean  daily  range 

during  ten  years. 


29.19 
30.39 
32.39 
36.70 
36.90 
41.30 
39.80 
48.00 
37.79 
40.00 
33.80 
25.80 


36,02 
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TABLE    No.    VL 


lamina  the  mean  temperature  of  each  month  Jor  twenty ^four  years,  in  San 
Francisco  (^Dr.  Gibbons),  and  of  each  month  in  twenty-two  years,  m  Sac- 
ramento (Dr,  Logan). 


Month, 


January 

February 

March • 

April * 

mj • • 

June....... 

July.-; • ' 

August,. 

September - 

October 

November 

December 

Mean  for  twenty-four  and  twenty-two  years. 


Twenty-four  years, 
San  Francisco. 


4a.90 
52.05 
54.73 
65.78 
57.83 
59.73 
61.00 
61.84 
61.40 
60.00 
56.18 
50.33 


56.65 


Twenty-two  years, 
Sacramento. 


46.47 
50.65 
54.41 
59.62 
64.31 
70.46 
73.48 
71.48 
69.10 
62.58 
53.66 
47.05 


60.25 
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%KE   CLIMATE    OF   SAN   FKANCISCO. 


bt  henry  gibbons,  Sr.,  M.  D/ 


The  reader  will  be  able  to  obtain,  by  an  analysis  of  the  accompany- 
ing tables,  a  tolerably  fair  idea  of  the  climate  of  San  Francisco.  The 
following  conclusions  may  be  stated: 

The  year  covered  by  the  report  was  decidedly  colder  than  the  aver- 
age — L  e.,  one  and  a  half  degrees,  which  is  one  and  a  half  degrees  for 
every  day  in  the  year, 

January,  the  coldest  month  (forty-seven  degrees),  was  but  thirteen 
degrees  colder  than  August  (sixty  degrees),  the  warmest  month. 

The  highest  temperature  in  any  one  month  was  is  June  (eighty-five 
degrees);  the  next  highest  in  May  (eighty-two  degrees);  but  in  no 
other  month  did  the  thermometer  rise  above  seventy-six  degrees.  The 
warmest  weather  of  the  year  is  generally  in  September;  sometimes  ia 
October,  when  the  sea  breeze  abates. 

The  warmest  night  of  the  year  was  sixty-six  degrees  (at  ten  p.  m,), 
and  the  warmest  morning  was  sixty-eight  degrees  (at  sunrise).  This  is 
a  fair  representation  of  the  climate  from  year  to  year.  It  is  very  sel- 
dom warm  enough  in  the  evening  to  sit  out  of  doors  with  comfort,  and 
never  too  warm  at  night  to  sleep  without  blankets. 

The  change  in  temperature  from  noon  to  night  is  rapid,  though  the 
range  is  small,  being  only  eight  or  ten  degrees.  The  temperature  falls 
but  little  during  the  night.  This  is  the  case  not  only  during  the  preva- 
lence of  the  sea  breeze,  which  prevents  both  noonday  heat  and  extreme 
cold  at  night,  but  in  the  Winter  months,  when  there  is  no  sea  breeze. 
.  East  winds  are  almost  unknown.  The  duration  of  east  and  northeast 
winds  for  the  entire  year  was  but  ^ve  days.  From  the  first  of  June  to 
the  first  of  October,  the  wind  scarcely  ever  is  from  the  northern  half  of 
the  compass  for  a  single  moment.  The  south  and  southeast  wind  pre- 
vails only  in  the  Winter,  and  is  the  rain- wind. 

Table  III  shows  that  mornings  and  evenings  are  comparatively  calm 
throughout  the  year,  and  that  the  reverse  occurs  in  the  afternoons  dur- 
ing the  Summer  months.  The  sea  breeze  is  seldom  unpleasant  till  eleven 
or  twelve  o'clock,  and  it  generally  subsides  at  sunset. 

Table  IV  shows  that  the  sky  is  much  overcast  in  July,  August,  and 
September,  which  are  the  months  in  which  the  mist  comes  in  from  the 
ocean.  The  sky  may  be  said  to  be  fickle  at  all  times  in  regard  to  clouds, 
seldom  remaining  completely  obscured  for  twenty-four  successive  hours. 
About  one  half  the  days  in  the  three  months  above  named  have  more  or 
less  mist,  which  appears  toward  sunset,  and  disappears  mostly  in  the 
liight. 

The  quantity  of  rain  was  about  the  average,  though  it  was  distributed 
over  a  greater  number  of  days  than  common.  In  this  respect  the 
Winter,  so  called,  was  exceptionably  wet.  The  quantity  of  rain  in  Juno 
was  extraordinary.  The  whole  quantity  for  twenty-four  years,  in  the 
months  of  June,  July,  and  August,  was  two  inches,  or  an^  average  of 
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ipfis  than  three  hundredths  of  an  inch  per  year  to  each  month.  The 
imallest  quantity  of  rain  in  any  season  for  twenty-four  years  was  in 
PiVh teen  hundred  and  fifty-fifty- one,  seven  inches.  The  greatest  quan- 
titv  was  in  eighteen  hundred  and  sixty-seven-sixty  eight,  40.5  inches. 

Table  Y,  which  covers  twenty-four  years,  may  be  regarded  as  an 
Afitablished  measure  of  the  climate,  as  to  temperature.  It  will  be  ob- 
flerved  that  the  mean  temperature  from  June  first  to  October  thirty- 
first  is  remarkably  uniform.  The  descent  is  abrupt  from  Noveniber  to 
December,  and  the  rise  commences  with  February,  much  earlier  than  on 
the  Atlantic  face  of  the  continent. 

TABLE    I. 

Shawina,  for  each  month  in  the  year,  the  mean  temperature  at  sunrise,  at  noon,  and  at 
ten  p  M  /  the  mean  of  extremes  and  the  maximum,  minimum,  and  range;  the  max- 
imum  at  sunrise  and  at  ten  P.  M.,  and  the  minimum  at  noon. 


1873. 

1874. 

1 

! 

f 

!> 
j 

TO 

1 

1 

r 
1 

: 

o 
B 

f 

1 
1 

: 
: 

1 

1 

1 

> 

1 

I 

StiniisQ  •••••• 

52  35 
6B.03 

54.71 
65.32 
56.35 
60.01 
75.00 
52  00 
23.00 
60.00 
61.00 
60.00 

53.47 
63,97 
54.67 
58.72 
72.00 
52  00 
20.00 
56.00 
61.00 
60.00 

51.65 

65.81 
55.61 
58.73 
76.00 
44.00 
32.00 
62.00 
62.00 
60.00 

51.60 
61.03 
54.67 
56.32 
72  00 
45  00 
27.00 
60.00 
64.00 
54.00 

46.16 

51.68 
48.71 
48.92 
57.00 
82.00 
25.00 
55.00 
55  00 
42.00 

43.20 

51.03 
46  03 
47.11 
59.00 
30.00 
29.00 
55.00 
60.00 
44.00 

43.39 
54.71 

47.68 
49.05 
65.00 
38.00 
27.00 
50.00 
54.00 
50.00 

45.19 

54.39 
48.84 
49.79 
65.00 
33.00 
32.00 
54,00 
57  00 
48.00 

50.63 
60.77 
51.90 
55.70 
73.00 
45.00 
28.00 
58.00 
60.00 
54.00 

53,03 
62.97 
54.51 
58  00 
82.00 
50.00 
32.00 
62.00 
66.00 
55,00 

5310 
•64.97 
54.37 
59.03 
85.00 
50.00 
25.L0 
68.00 
65.00 
58,00 

49.87 
60.72 
52.25 
54.94 
85.00 
30.00 
55.00 
68.00 
66.00 
42.00 

Ten  p.M 

Mean  extrem's 

Maximum 

Minimum 

Kange 

Max.  sunrise- 
Max,  ten  p.  M... 
Minirn'm  noon. 

53.68 
57.69 
73.00 
50.00 
23.00 
54-00 
56.00 
58.00 

TABLE    II. 


Sh(minq  the  prevailing  winds  of  each  month  in  the  year,  or  the  amount  of  time,  in 
daysTduring  which  the  wind  came  from  the  several  quarters  of  the  compass. 
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80 

0 

0 
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27 

12 
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12 
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13 
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3 
14 
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21 

1 
6 
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16 
0 
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6 
15 
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20 
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26 

0 
0 

1 
29 

84 

5 

53 

223 
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TABLE    III. 


Showing  the  relative  force  of  the  wind  in  the  forenoon^  in  the  afternoon^  and  in  the 
evening,  diiring  each  month  in  the  year.  The  figure  1  represents  a  very  light  cur^ 
rent  of  one  or  two  miles  an  hour;  2,  a  current  of  five  miles;  3,  of  ten;  4,  of  fifteen; 
5,  of  twenty;  6,  of  thirty;  7,  of  forty ,  etc. 


1873. 

1874. 

3 

> 

5° 

> 

-3 

1 

1 

1 

g 

v3 

1 

■ 

M  orniDg... ........ 

1.94 

4.94 
2.77 

2.10 
5.10 
2.00 

1.87 
4.93 
2.23 

1.48 
2.71 
1.26 

1.37 
2.17 
1.10 

1.58 
1.81 
1.42 

1.21 

1.94 
1.45 

1.32 
2.11 
0.97 

216 
3.13 
1.36 

1.97 
3.57 
1.70 

3.00 
4.32 
2.20 

2.93 
5.10 
2.37 

1.91 

Afternoon 

Svoning;. 

3.49 
1,71 

Mo9-n......t..,...tr 

3-22 

3.07 

3.01 

182 

1.55 

1.60 

1.53 

1.47 

2.18 

2.41 

3.17 

3.47. 

2.37 

; 

TABLE    IV. 

Showing^  for  each  month  and  for  the  year^  the  proportion  of  time  in  which  the  sky  was 
clouded^  and  the  proportion  of  clear  shy;  the  number  of  days  completely  or  nearly 
cloudy  throughout^  and  the  number  clear;  the  number  of  days  in  which  rain  felly 
and  the  quamMty,  in  inches* 


1873, 

1874. 

r 

^ 
^ 

> 

o 
■d 

r 

J2{ 

1 

1 

! 

t 
f 

1     . 

j 

: 

Pro'ncl'dysky. 

13 

14 

14 

9 

10 

16 

15 

9 

12 

10 

10 

6 

138 

Prop'ncPrsky. 

18 

17 

16 

22 

20 

15 

16 

19 

19 

20 

21 

24 

227 

Whole  days  cl» 

1 

2 

1 

0 

4 

10 

7 

3 

3 

1 

2 

1 

35 

Whole  days  c'r 

8 

ti 

9 

18 

11 

3 

9 

13 

9 

12 

13 

15 

126 

Bays  of  rain  ... 

1 

0 

0 

2 

4 

16 

13 

9 

13 

7 

4 

2 

71 

Quantity  rain... 

■00.01 

00.00 

00.00 

00.^ 

1.20 

9.60 

5.25 

2.48 

3.50 

00.80    00 

.64 

24.48     2' 

t.48 

TABLE    V. 
Showing  the  mean  temperature  of  each  months  for  twenty-fouri-years. 


January... 
Februai^. 

March , 

April 

May 

June 


Mean. 


48.90 
52.05 
54.73 
55.78 
57.83 
59.73 


July 

August 

September , 

October 

November., 
December... 


61.00 
61.84 
61.40 
60.00 
56.18 
60.33 


56.65 
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Malarial  Fevers  and  Consumption  in  California, 

In  their  relations  with  irrigation,  drainage,  cultivation  of  the  soil,  and  im- 
pounding of  water  in  reservoirs,  etc.,  and  the  means  of  modifying  or  coun- 
teracting their  prevalence — comprising  the  substance  of  a  paper  read 
before  a  joint  meeting  of  the  "  Sacramento  Society  for  Medical  Improve- 
ment/' and  the  '« State  Board  of  Health,''  on  the  twentieth  of  January, 
eighteen  hundred  and  seventy -Jive, 


By  THOS.  M.  LOGAN,  M.  D. 


Desirous  of  obtaining  as  much  as  possible  of  the  information  which 
may  have  accrued  since  the  American  occupation  of  California,  respect- 
ing the  effects  of  settlement^  cultivation,  drainage,  irrigation,  mining  op- 
erations, aqueducts,  reservoirs,  forest  and  tree  culture— especially  of  the 
eucalyptus  globulus  or  Australian  gum  tree — upon  the  general  sanitary 
condition  of  the  inhabitants,  more  particularly  with  a  view  of  discover- 
ing some  means  of  controlling,  or,  at  least,  of  modifying  the  influence  of 
malaria  in  the  production  of  fevers,  and  also  of  determining,  by  the  vote  of 
representative  men,  both  in  and  out  of  the  medical  profession,  the  prev- 
alence of  consumption  in  each  section  of  the  State,  in  its  relations  with 
soil-moisture,  unaffected  by  immigration  or  emigration,  likewise  the  best 
climates  and    localities  for  the  amelioration  of  its  special  types  and 
stages— I  issued  a  circular,  some  months  since,  arranged  for  categorical 
responses  to  these  important  questions.     I  now  propose  to  call  the  at- 
tention of  this  society  to  some  of  the  conclusions  that  have  already  been 
arrived  at,  and  to  request,  that  in  lieu  of  the  customary  impromptu  dis- 
cussion coincident  to  the  reading  of  our  monthly  essays,  the  whole  mat- 
ter, as  now  about  to  be  introduced,  be  taken  under  advisement,  so  as  to 
afford  each  member  the  opportunity  of  writing  out  fully  his  matured 
thoughts  and  opinions,  for  presentation  at  some  future  meeting.     And, 
furthermore,  I  respectfully  ask  that  I  may  be  permitted  to  appropriate 
this  paper,  together  with  the  remarks  it  may  draw  forth,  to  the  public 
use  and  benefit,  in  the  pages  of  the  Report  of  the  State  Board  of  Health. 
Extended  answers  or  criticisms  of  what  I  have  now  to  say,  striking 
examples  in  illustration  of  theories  or  monographs  on  any  subject  ger- 
mane to  the  inquiries  therein  propounded,  provided  they  are  written  ia 
a  compact  manner,  will  be  gladly  received. 

I  trust  it  will  not  be  thought  that  I  am  asking  too  much.  It  was  for 
such  purposes  this  society  was  formed — to  bring  the  meznbers  into  liar^ 
laonious  cooperation;  to  cause  mind  to  bear  on  mind;  to  work  out  the 
problem  of  climatic  and  topographical  influences  on  the  physical  eon- 


15-e) 


Digitized  by 


Google 


114 

aUion  of  the  people  of  this  State;  to^^^f-^^^/Se'e'uT.I^^^^^^^ 
holding  life  and  health  m  ^^^f  g^'g\,^°  ^omine^t  aims.    Relying,  there- 
existence.    These  V^^TnllVnirit  for  wh^i  this  society  has  ever  been 
fore,  upon  that  professional  spiyt  lo^  ^"'^       „     .^         ^g  and  a  place 
distinguished,  and  v^hich  has  already  gained  t^r  „  ^^  ^^^ 

amonf  the  scientific  i'^^.^'^Si^elts  on  wK  I  more  parS^ 
STar-The^letr^^^rr^tSn^e  and  knowledge.    And  nowletme 
direct  your  attention  to  the  subject  of- 

MAXABIAI.  TEYEES  AND   CONSUMPTION   IN   CALIFORNIA. 

If  any  fact  has  been  well  established  by  ^^1^^^::^^^:^^:':'^^ 
statistics  of  the  Stf «  f.^^^^^  of  Hea'th,  it  ,s^t^^  ^^  ^isease-the  latter 
consumption  constitute  the  most  P'^vmem  j.      j 

being  the  most  aggravated  cause  of  deatl^mOamo  ^^^ 

Let  us  look  into  this  ^^^^^^^"^Xv  of  these  diseases,  we  may  yet 
misty  vail,  which  obscures  ^^^/^^^^^^  \^  suggest,  at  least,  some 

srearorcon\^:Xirnron=^^^^^^ 

MALARIAL  FEVEKS. 

The  vital  statistics  of  the  ^^K^ft^rttlntl^^^^^^^^^^ 
what  has  just  been  stated  ^«f^.^"Xle  State  is  more  or  less  sub- 
State  Board  of  Health,  viz:  that  the  J^^'f  j=^  « typho-malarial,"  I 

jected  to  malarial  fevers.    l^^^^f^lKf^^^^/iVe'^aryirfg  forms  of  these 

intensity  of  the  poison.  ,      .."    ^^^  maximum  mortality  by  these 

According  to  the  former  ^^^^^^^^  J'^l^ador,  El  Dorado,  and  Placer 
fevers  is  found  to  occur  ^^^  J«<;'^°^"°*^rt  of  the  Sacramento  Valley,  and 
Counties,  and  also,  in  the  °«/jf I't^"  P^^J^e  rate  of  mortality  being  from 
all  the  northeast  corner  of  the  State  jne  r^''  j^      rphis  closely 

five  and  one  half  to  nine  per  cent  of  ^'^^^^^^^^^  bren^ial  report  of  the 
coincides  with  the  data  P«bl>«'^^f  »°  a  Bomewhat  greater  mortality  in 
State  Board  of  Hea  th,  which  b^^^^*  ^^^^n  PUcerviUe,  where  it  is 
Marysville,  where  it  is  fifteen  P^J'^f'"*,' foundings,  where  it  is  about 
Se  same;  and  also  in  Colusa  ^«„°^  ^.^^j^^^'^J^om  two  and  one  half  to 
twelve  per  cent     A  lesser  rate  of  ^^n^^^,  Jro  ^^^^^  authoritieB, 

enjoying  an  almost  entire  immunity. 

NATtlBE  AND    CAUSES  OF  MALARIAL  POISON. 


(1) 


Ziemssen  Cyclop^ia,  toI.  2, 1875, 
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Vaucqnelinj  Fontanel le),  merely  demonstrated  the  presence  of  decom- 
posing organic  matter  in  marsh-exhalations,  and  the  theory  has  long 
been  generally  accepted  that  malarial  poison  is  exclusively  the  result,  iu 
gaseous  form,  of  the  decomposition  of  vegetable  organisms,  such  as 
carbonic  acid  gas,  carbureted  hydrogen,  and  according  to  Schwalbe, 
carbonic  oxysulphide. 

But  although  no  analysis  of  the  air  has  yet  disclosed  any  immediate 
principle  to  which  the  unhealthy  influence  of  malaria  or  raarsh-miasm 
may  be  ascribed,  still,  if  we  admit  its  existence  as  the  efficient  cause  of 
the  disease  in  question,  it  is  easy  to  see  why  the  rates  of  mortality  by 
these  fevers  in  California,  thus  determined  by  positive  statistics,  are 
just  in  the  proportion  in  which  they  are  found  in  certain  parts  of  the 
State.  A  rich  alluvial  soil,  abundant  vegetation,  rivers  and  creeks  whose 
banks  are  subject  to  overflow,  and  inundations  of  vast  prairie  lands, 
which  every  year  occur  to  a  greater  or  less  extent — these  conditions, 
conjoined  with  a  high  Summer  temperature,  together  with  sudden  and 
sharp  transitions  from  the  heat  of  midday  to  chilling  nights,  are  the 
well  recognized  h3'pothetical  factors  concerned  in  the  production  of 
malaria;  and  it  is  precisely  in  those  regions  where  the  greatest  mortal- 
ity and  sickness,  caused  by  malarial  diseases,  as  just  seen,  happens, 
that  the  concurrence  of  all  the  conditions,  just  enumerated,  is  met  with  iu 
the  fullest  degree.  Of  all  the  elements  which  enter  into  the  sum  of 
these  conditions,  water  seems  to  play  the  most  active  part. 

Geographical  facts,  collected  by  medical  writers  from  Hippocrates 
downwards,  sbow  that  every  country  is  unhealthy  in  proportion  to  the 
quantity  of  undrained  alluvial  soil  it  contains;  the  inhabitants  of  such 
districts  dying  often  in  the  ratio  of  one  in  twenty,  instead  of  one  in 
thirty-eight — the  average  mortality  in  healthy  countries.  Ancient 
Rome  was  once  the  seat  of  so  many  fatal  epidemics  that  the  Eomans 
erected  a  temple  to  the  goddess  Febris.  Those  epidemics  were  known 
to  arise  from  the  great  masses  of  water,  poured  down  from  the  Palatine, 
Aventine,  and  Tarpein  hills,  becoming  stagnant  in  the  plains  below,  and 
converting  them  into  swamps  and  marshes.  The  elder  Tarquin  ordered 
them  to  be  drained,  and  led  their  waters  by  means  of  sewers  to  the 
Tiber.  These  subterranean  conduits  ramified  in  every  direction  under 
the  city,  and  this  system  of  drainage,  which  was  continued  as  late  as  . 
the  C©8ars,  rendered  Borne  proportionably  healthy,  and  the  seat  of  a 
larger  population  than  has  since,  perhaps,  been  collected  within  the 
walls  of  any  city.  On  the  invasion  of  the  Goths  and  Vandals,  how- 
ever, the  public  buildings  were  destroyed,  the  embankments  of  the 
Tiber  broken  down,  the  aqueducts  laid  in  ruins,  the  sewers  obstructed 
and  filled  up,  and,  the  whole  country  being  now  again  overflowed,  Rome 
once  more  became  the  seat  of  an  almost  annual  paludal  fever,  as  in  the 
times  of  her  earliest  foundation. 

Referring  to  the  numerous  facts  of  a  similar  nature  bearing  upon  the 
etiology  of  fevers,  and  which  are  to  be  found  in  the  works  of  Lancisi, 
^aglivi,  Rigault  de  L'IsIe,  Maccullock,  Furguson,  Eush,  and  a  host  of 
writers,  I  would  here  remark  that  it  appears,  from  an  extensive  investi- 
gation of  the  subject,  several  years  ago,  by  the  English  General  Board 
of  Health,  the  conclusion  was  arrived  at  that  wherever  water  is  laid  on 
the  land  in  greater  quantities  than  it  can  immediately  or  very  soon 
absorb,  or  wherever  there  is  alternate  wetting  and  drying,  the  effects  of 
?ialaria,  if  other  conditions  be  favorable,  are  sure  to  be  manifested, 
i^nstances  upon  instances  have  been  brought  forward,  not  only  from 
-■England,  but  from  other  countries  where  irrigation  is  practiced,  of  the 
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(1)  Lancisi  was  among  the  early  writers,  already  referred  to  who  ^^^S^^-^ ^}%^,^^l 
of  the  wind  in  aiding  flie  spread  of  malarial  ievers  by  virtue  o' ."^^P?7®"f  °' ;?  j' the 
materiaTdt'ase-ger.ls.    He^ttributes  to  the    nfiuence^^^ 

Roman  Campagna  became  more  unwholesome  after  ^^^J^^T^l^sh^^^  Ihnilaf  testimony 
its  consequent  greater  exposure  to  the  miasm  of  the  Pontme  marsnes. 
may  be  found  in  all  ages,  and  of  the  most  varied  kind. 
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appearance  and  disappearance  of  fevers  coincident  ^^\^;> ^H^^fZ" 
oF'flooding  and  drying  partic^^ar  tracts  of  ^-  j^J    tli'':^^::'^, 

SSfu^r^lIeri^rS^^^ 

source 'iust  referred  fo  from  the  authorities  at  Milan    .'permanent 

Kand--of  ships  receiving  the  infection  at  a  great  distance  from  land-     , 
foither.wTtr  collatefal    evidence    afforded   i^^  Europe,  fiw^^^^^ 

Siers  of  Asia  to  the  other  extremity  of  ^^^t  continent  a^^^^^ 

LgTofs'of  th"^^^^  und  to  place  the  q-stion  o   t,    -oH^fic^^^^^^^^^ 

at  a  distance,  of  winds  passing  over  V^^^^^^^'^^^^ ^^^^ 

the  possibility  of  a  doubt,  but  also  satisfactorily  account  t^^^he  wiae 
diffusion  o^^  malarial  fevers  throughout  t^e  length  and  breadth  of  t^^^^^^ 
State  O-disseminated  from  the  generating  loei  the  ^^^^^^<^^^7^ 
Bloughs/ reservoirs,  etc,  in  all  directions,  just  as  they  happen  to   be 

'Tndeed,  if  facts  were  wanting  to  establish^the  Pf/;*  i^^/l^,^;^^^^ 
eses  which  have  been  framed,  concerning  the  etiology  <>\^^?^f,J^^^^^^^^^ 
tTat  loisture,  at  a  given   temperature,  is  --  of  the  essentia    d^ 
in  the  production  of  its  remote  causes,  and  that  these  ?^"f^l^^^^^^ 
wafted  to  great  distances  from  their  sources,  the  medical  history  of  our^ 
State  abundantly  supplies. 

MEDICAL   HISTORY,   ETC. 

In  reproducing,  therefore,  in  part,  for  the  benefit  of  the  P^^li^^  ^^1* 
whL  tre  pubTcttioas  of  the  Sta'te  Board  of  Health  are  P-P-;^;  ^^^ 
was  advanced  by  me  in  eighteen  hundred  and  ''^'y'^7'>'^^^^^^^^ 
the  American  Medical  Association,  I  will  hear  repeat  ^l^f^^f''^^^^^^^ 
Fall  of  eighteen  hundred  and  fifty-eight,  when  ^^^^^"^^^^f  .^^^'^^^^ 
Qo  extensively  the  plains,  as  well  as  the  mountains  of  California  weie 
^roveS^^^^^  With  the  e-eption  of  t^e -^^^^^^^ 

velopment  of  confused  forms  of  fever  in  towns  and  isolated  localities 
Ihefly  where  stagnant  water  existed,  and  of  in ter mi t tents  in  he  n^^g^ 
borhood  of  exposed  river-courses  and  low  places,  which  are  inundatea 
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daring  certain  portions  of  the  year,  endemic  diseases  were  comparatively 
unknown — at  least  after  the  introduction  of  the  comforts  and  ameliora- 
tions of  civilized  life,  and  when  men  ceased  to  overtask  and  expose 
themselves  in  the  reckless  manner  peculiar  to  the  earlier  immigrants. 
But  how  stands  the  case  now?  An  extensive  system  of  irrigation  has 
been  inaugurated  in  the  Tulare,  San  Joaquin,  and  Sacramento  Valleys 
for  agricultural  purposes,  which,  unless  the  contemplated  drainage  be 
carried  out  in  the  most  thorough  manner,  in  accordance  with  the  pre- 
cautionary suggestions  of  the  Board  of  Government  Commissioners,  will 
render  our  wheat  fields  no  mean  rivals,  in  unheallhfulness,  of  the  notori- 
ously miasmatic  rice  fields  of  our  Southern  States. 

For  mining  purposes,  canals,  thousands  of  miles  in  aggregate  length, 
have  already  been  dug  in  all  directions,  without  a  thought  as  to  align- 
ment or  drainage,  to  lead  the  water  in  innunierable  su'pentine  courses 
from  the  rivers  into  the  placers,  towns,  and  settlements,  and  nearly 
every  valley  that  can  bo  dammed  on  the  line  of  these  ditches  has  been 
appropriated  as  reservoirs  to  hold  water.  The  action  of  an  almost 
tropical  sun  upon  the  decaying  vegetable  matter  that  remains  in  these 
canals  and  reservoirs,  especially  around  their  margins,  has  been  mani- 
fested in  its  effects.  Not  only  in  the  plains  and  agricultural  regions, 
but  along  the  whole  range  of  the  foothills,  from  Shasta,  to  Merced,  as 
indicated  in  the  accompanying  map,  malarial  fevers  prevail  more  or  less 
every  Fall.  In  eighteen  hundred  and  fifty- eight,  so  universal  was  the 
endemic  that  it  might  have  been  properly  termed  an  epidemic.  At 
Folsom  and  in  the  neighboring  country,  previously  regarded  as  particu- 
larly free  from  miasmatic  diseases,  scarcely  a  miner  escaped.  In  Placer 
the  effects  were  most  alarming,  not  in  fatality,  but  in  extent.  The  fol- 
lowing paragraph  from  the  Placer  FresSy  published  in  Auburn,  gives  a 
concise  explanation  of  the  circumstance; 

"Almost  everybody  living  west  from  Gold  Hill  is  either  down  with 
fever,  or  chills  and  fever,  or  more  or  less  affected  by  the  miasmatic 
poison  generated  and  floating  around  in  that  locality.  The  cause  of 
this  unusual  sickness  is  generally  chargeable  to  the  reservoirs  of  the 
several  ditches.  They  are  filled  with  sedimentary  water,  which  spreads 
over  a  large  plain  during  the  day,  exposing  a  great  surface  of  wet  vege- 
table matter  to  the  sun,  as  the  water  is  drawn  down.  This  is  a  most 
unfortunate  fact,  as  without  reservoirs  the  county  cannot  be  mined,  and 
sickness  destroys  the  ability  to  labor.  What  can  be  done  to  remedy 
the  evil?" 

To  show  further  that  1  am  not  drawing  upon  imagination  to  make  out 
a  case  of  deep  and  pervading  interest,  but  stating  actual  facts,  patent 
and  accessible  to  every  one,  1  will  here  cite  a  few  other  statements  from 
the  newspapers  of  that  period,  as  affording  the  best  historical  record  of 
past  events: 

The  (7iY<>en,  published  at  Monte  Chris  to,  after  noticing  the  extraordi- 
nary fact,  clearly  indicating  a  pestilential  constitution  of  the  atmosphere, 
of  an  almost  universal  tendency  of  every  bruise,  cut,  applications  for 
neuralgia,  and  rheumatism,  such  as  blisters,  etc.,  to  result  in  the  forma- 
tion of  abscesses,  alludes,  likewise,  to  the  *' general  prevalence  of  sick- 
ness." 

The  Butte  Record,  of  Oroville,  at  the  same  time,  stated:  "The  work 
on  the  deep  shaft  has  been  suspended,  in  consequence  of  illness  among 
the  company  that  has  it  in  charge.  A  great  deal  of  sickness  exists 
among  the   bluff  miners,  more  than  any  previous  year,"     About  the 
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same  period  the  following  card,  addressed  by  the  citizens  of  Oroville  to 
the  editor,  appeared: 

*'The  undersigned,  citizens  of  the  Town  of  Oroville,  having  wit- 
nessed with  deep  regret,  during  the  past  month,  the  sickness  which 
(heretofore  unknown  to  us)  is  this  Fall  afflicting  nine  tenths  of  our 
people,  injuring  business,  and  which  now  threatens  to  impede  the  future 
growth  and  prosperity  of  our  town,  (i)  would  respectfully  suggest  that, 
as  it  is  now  a  conceded  fact  that  our  sickness  is  the  result  of  inhaling 
the  miasma  arising  from  the  stagnant  waters  to  the  south  and  west  of 
the  city,  a  meeting  be  called  at  the  Court  House,  on  Tuesday  evening, 
October  nineteenth,  at  seven  o'clock  p.  m,,  for  the  purpose  of  taking 
steps  to  remove  the  nuisance." 

The  same  paper  has  the  following  remarks: 

"  The  successful  working  of  the  river  claims  demands  a  longer  season 
of  dry  weather;  the  health  of  the  country  seems  to  require  rain. 
Health  is  of  vastly  more  consequence  than  the  accumulation  of  gold, 
and  we  pray  for  rain  even  at  the  expense  of  the  river  miners.  *  *  * 
Accounts  from  other  sections  of  the  State  show  that  this  region  is  not  the 
only  one  infected.  Similar  complaints  to  those  experienced  here  prevail 
along  the  Yuba  and  in  many  of  the  mining  and  agricultural  districts  of 
the  foothills." 

Unfortunately  for  the  future  welfare  and  prosperity  of  this  town, 
the  unusual  occurrence  of  the  most  copious  rains  ever  experienced  in 
October,  followed  by  heavy  frosts,  obviated  for  the  time  being  the 
necessity  of  the  active  steps  called  for,  and  nothing  has  since  been 
attempted,  either  in  that  locality  or  elsewhere,  to  prevent  a  repetition 
of  the  same  calamities.  The  conditions  favorable  to  the  evolvement  of 
the  febrile  poison,  although  interrupted  at  that  time  by  the  change  of 
season,  remain  not  only  the  same  but  are  renewed  every  year,  over  a 
-wider  field,  with  more  or  less  potency. (2)  In  fact,  in  no  other  country 
or  epoch  in  the  world's  history  than  in  California  at  the  present  time 
has  man's  action  ever  been  known  lo  change  so  rapid  1}''  or  so  perma- 
nently the  face  of  nature.  Millions  of  tons  of  soil  are  washed  down 
annually  through  the  Sacramento  and  American  Kivers  and  their  tribu- 
taries. Each  ton  of  soil  so  transposed  by  the  hydraulic  ram  not  only 
incapacitates  a  certain  area  of  high  land  for  the  growth  of  timber  and 
other  vegetation  but  also  tends  to  raise  the  river  bottoms.  And  although 
the  terrible  effects  of  outraged  nature  which  the  history  of  anulagous 
civilizations  and  circumstances  teaches  have  not  yet  manifested  them- 
selves strongly  enough  to  arrest  general  attention,  still  it  is  only  a  ques- 
tion of  time  when,  by  the  denudation  of  our  mountain  slopes  of  their 
forest  growth,  a  more  rapid  melting  of  their  snow  must  follow,  and 
consequently  increased  frequency  and  violence  of  freshets  and  coinci-. 
dent  floodings  of  the  low  lands.  Unless,  therefore,  some  effort  is  made 
towards  connecting  and  providing  against  the  evils  resulting,  in  a  sani- 
tary point  of  view,  from  the  present  and  prospective  modes  of  spread- 
ing water  over  the  sui'face,  the  most  valuable  portion  of  California  will 
become  more  and  more  obnoxious  to  the  health  of  the  inhabitants  dur- 
ing the  autumnal  months.  It  is  due,  tlierefore,  to  tlie  State,  with  whose 
general  prosperity  and  welfare  our  own  interests  are    identified,  and 

(1)  The  Boundness  of  these  predictions  have  been  confirmed  by  time. 

(2)  See  the  account  of  the  late  epidemic,  in  this  report,  among  the  Chinese  on  the 
leather  Eiver,  near  Oroville. 
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especially  is  it  due  to  the  science  we  cultivate,  that  the  sanitary  bear- 
ings of  this  subject  should  be  investigated  in  a  philosophical  manner, 
especially  by  the  State  Board  of  Health  and  the  members  of  this  soci- 
ety, most  of  whom  have  been  living  in  the  midst  of  the  malarial  region 
for  nearly  a  quarter  of  a  century.  We  can  all  speak  of  these  diseases 
from  direct  practical  experience;  and  taking  it  for  granted  that  every 
one  admits  of  the  existence  of  its  cause  in  the  atmosphere,  I  trust  that, 
by  thus  directing  attention  to  the  conditions  already  stated  to  be  con- 
nected with  its  evolvement,  to  elicit  your  opinions,  either  to  confirm  or 
invalidate  whatever  I  may  further  advance.  In  this  manner  I  may  be 
enabled  to  diffuse,  through  the  reports  of  the  State  Board  of  Health, 
some  sound  practical  knowledge  on  a  subject  of  deep  import,  as  well  to 
the  science  of  medicine  as  to  that  of  political  economy. 

The  question  which  naturally  suggests  itself  here  is:  If  water  has 
the  agency  attributed  to  it  in  the  production  of  the  toxical  effects  under 
consideration,  what  are  the  concurrent  circumstances  necessary  to  give 
it  potency  or  efficiency? 

MEDICAL   TOPOGRAPHY  AND   HYDROGRAPHY 

supply  many  facts  which  go  to  show  that  though  malarial  fever  pre- 
vails  perpetually  and  virulently  within  the  tropics,  there  are  still  places 
having  the  same  temperature,  but  varying  in  other  conditions,  that 
are  never  affected  by  it.  The  Summer  heat  of  our  southern  desert  is 
intense,  but  those  who  traverse  it  and  keep  at  a  distance  from  its  water- 
courses  remain  perfectly  healthy. 

Everywhere  west  of  the  States  of  Arkansas,  Missouri,  and  Iowa,  sur- 
face water  is  scarce^  the  declivity  of  the  plain,  which  stretches  from  the 
Eocky  Mountains,  favoring  its  escape,  while  the  subjacent  sand  absorbs 
even  considerable  rivers.     Thus,  as  we  advance  into  the  desert,  we  come 
at  the  same  time  to  the  limits  of  surface  water  and  malarial  fever. 
That  the  heat  here  is  sufficient  to  engender  malaria,  if  that  was  the  only 
necessary  condition,  is  proved  from  the  fact,  that  far  to  tiie  north  of  this 
region,  where  the  whole  country  is  essentially  lacustrine,  the  fever  pre- 
vails.     Thus  the  shores  of  Lake  Ontario  and  Erie,  with  those  of  the 
southern  extremity  of  Huron  and  Michigan,  are  infested,  and  suffer  far 
more  than  the  drier  lands  which  surround  them.     Beyond  those  limits, 
on  the  shores  of  the  two  latter  lakes,  and  on  those  of  Lake  Superior' 
the  fever  is  never  epidemic,  although  water  is  abundant.     Still  further 
north,  where  small  lakes  and  their  connecting  streams  exist  in  countless 
numbers,  the  disease  is  unknown,  while  under  precisely  the  same  con- 
ditions in  Florida,  Alabama,  Mississippi,  Louisiana,  Texas,  Illinois,  Ten- 
lessee,  Kentucky,  Indiana,  Ohio,  and  other  States,  it  never  fails  to  show 
itsell  in  Autumn.     These  facts  show  that  water  and  a  certain  degree  of 
neat  are  essential  to  the  production  of  the  disease.     From  the  diligent 
study  of  these  hypothetical  causes,  and  their  comparison  with  other  in- 
structive facts  furnished  by  our  army  statistics,  the   late  Dr.  Daniel 
i'rake  inferred  that  a  mean   annual  temperature  of  sixty  degrees  is 
Decessary  for  the  production  of  the  fever,  and  that  it  will  not  prevail, 
as  an  epidemic,  where  the  temperature  of  the  season  falls  below  sixty- 
uve  degrees.     The  following  is  an  abstract  of  some  of  the  conclusions, 
as  to  the  modus  operandi  of  these  agents,  arrived  at  by  the  same  hiffh 
authority  just  quoted:  *^  ^ 

"Surface  water  not  only  contributes  largely  to  the  production  of  a 
luxurious  vegetation  destined  annually  to  perish,  but  is  indispensable  |o 
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the  decomposition  of  what  it  has  aided  in  producing.  Hence,  without 
the  agency  of  water  and  heat,  none  of  the  deleterious  gases,  which  are 
supposed  to  be  thus  generated,  could  have  an  existence. 

"But  the  presence  of  water  in  any  or  all  quantities  will  not  answer 
equally  well.  If  there  be  too  little,  the  molecular  movements  of  fer- 
mentation are  arrested  for  want  of  a  solvent;  if  too  much,  the  atmos- 
phere, indispensable  to  the  process,  is  excluded,  or  the  evolved  gases  are 
absolved  and  retained. 

"The  combined  agency  of  moisture  and  heat  not  only  facilitate  the 
multiplication  of  minute  but  visible  animal^  and  cryptogamic  plants,  but 
also  may  be  presumed  to  multiply  the  microscopic,  both  animal  and 
vegetable. 

"Under  the  influence  of  solar  heat,  water  impregnates  the  air  with 
vapor,  giving  a  high  dew  point;  and,  other  circumstances  being  equal, 
the  evaporation  is  greatest  where  the  heat  is  highest." 

Adopting  these  conditions,  which  are  based  upon  the  position  already 
assumed  by  me,  of  the  existence  of  a  specific  serial  poison  as  the  cause 
of  malarial  fever,  I  pass  on  to  show  that  another  essential  condition, 
viz:  a  Summer  temperature  of  sixty-five  degrees  is  to  be  found  also  in  Cali- 
fornia, sustaining  the  same  correlation  with  water  or  moisture  here  as 
has  been  observed  elsewhere  in  the  production  of  the  morbific  agent. 

The  results  of  meteorological  observations  made  during  the  last 
twenty-two  years  at  Sacramento  and  other  points,  establish  the  fact  that 
the  climate  of  the  immense  Sacramento,  San  Joaquin,  and  Tulare 
Valleys,  which  the  Commissioners  of  Irrigation  very  properly  call  the 
"  Great  Yalley  of  California,"  appears  to  vary  as  little  as  its  geograph- 
ical formation.  It  is  true  that  the  Winters  are  severer  in  the  higher 
and  more  elevated  portions,  but  this  is  counterbalanced  by  a  considerable 
increase  of  Summer  heat,  which  makes  the  annual  average  of  tempera- 
ture the  same.  Thus  it  will  be  seen,  on  the  accompanying  map,  that  the 
isothermal  line  of  60°  reaches  from  Millerton,  latitude  37°,  to  further 
north  than  Eedding,  even  to  Shasta,  Latitude  40°  35'.  It  is  also  seen  that 
the  isotheral  line  of  70°-75°  traverses  the  same  direction,  and  even  goes 
further  north  than  Eedding.  Indeed,  the  Summer  heat  of  the  elevated 
portions  of  the  valley  is  often  intense,  reaching  at  times  not  unfre- 
quently  to  110°.  At  Coloma  I  have  seen  the  thermometer  read  as  high 
as  107°,  when  as  well  protected  as  could  be  against  either  reflected  or 
radiated  heat,  and  I  have  good  reason  to  believe  that  high  up  in  the  foot- 
hills the  heat  is  more  intense  than  in  the  lower  part  of  the  valley.      . 

The  general  simultaneous  rise  of  the  rivers,  which  water  this  whole 
region,  seem  to  show  that  their  supplies  are  affected  by  the  same  cli- 
matic influences,  not  only  in  respect  to  the  precipitation  of  rain,  but 
also  the  melting  of  the  snow  at  their  sources.  Hence  it  is  seen  that  so 
far  as  heat  and  moisture  are  concerned  in  the  production  of  malaria, 
these  elements  exist  in  the  elevated,  as  well  as  in  the  low^  parts  of  the 
entire  valley. 

It  is  probably  owing,  in  a  great  measure,  to  the  great  excess  of  tem- 
perature, that  malignant  or  congestive  forms  of  fever  are  sometimes  met 
with  in  the  elevated  northwestern  part  of  the  State.  But  it  must  be 
remembered  that,  just  as  it  happens  on  the  summits  of  other  rocky 
countries,  as  Gibralter  and  the  Ionian  Islands  for  instance,  where  severe 
malarial  fevers  prevail,  here  also  springs  arise.  The  slightest  frost  pro- 
duces fissures  into  which  mould  and  vegetable  matters  insinuate  them- 
selves, while  the  bare  rock  becomes  heated  to  an  intense  degree.  The 
intense  heat  of  the  sun,  likewise,  acting  just  as  the  frost,  may  cause 
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cracks  and  deep  rifts  in  the  earth,  which  might  give  free  exit  to  the 
miasm  from  beneath.     Whether  similar  conditions  will  be  found  to  exist, 
explaining   the   origin    of  "mountain     fever,''   is   not   yet   determined. 
Humboldt,  on  ascending  the  Orinoco,  found  the  station  at  the  great  fall 
depopulated  by  fever,  which  the  natives  attributed  to  the  bare  rocks  of 
the  rapids.     He  determined  the  heat  of  these  rocks  to  be  IISA^  Fahr., 
while  the  temperature  of  the  air  immediately  around  was  only  78.8^ 
Fahr.     Again,  the  rock  of  Gibralter  is  known   to  be  percolated  with 
water,  so  that  we  can  hardly  conceive  of  a  more  pestilential  focus  of 
disease,  when  the  chemical  causes  necessary  to  the  formation  of  miasm 
are  combined.     The  existence  of  paludal  fevers  in  the  dry  and  rocky 
districts  of  our  State,  therefore,  although  it  may  appear  extraordinary 
and  unexpected,  is  not  necessarily  an  exception  to  the  general  laws  of 
such   diseases   being  generated  by  miasmata,  the  result  of  vegetable 
decomposition.     For  if   heat  and  moisture  were  sufficient  to  account, 
per  se,  for  the  occurrence  of  these  fevers,  we  would  find  them  prevailing 
out  at  sea,  in  all  the  temperate  and  tropical  latitudes,  among  seamen, 
^ut  this  does   not   happen,  whatever  may  be  the  temperature  under 
which  they  cruise.     It  is  when  they  approach  the  coast,  or  land  upon  it, 
that  seamen  are  attacked.     It  may  also  be  here  remarked,  that  in  places 
occasionally  subject  to  the  disease  in  various  grades  of  intensity,  sickly 
seasons  are  not  necessarily  characterized  by  a  higher  dew-point  than 
the  corresponding  periods  of  other  years  in  which  the  disease  does  not 
prevail  to  any  extent.     We  may,  therefore,  safely  adopt  a  further  con«. 
elusion  of  the  same  authoritj^  just  quoted,  that,  besides  heat  and  moist- 
ure, there    is    another  obvious  condition,   which  is  necessary  to  the 
production  of  malarial  fevers,  viz:  dead  organic  matter  resting  on,  or 
blended  with  the  mineral  elements  of  the  soil. 

Although  the  evidence  regarding  the  geological  nature  of  soil  as 
a  cause  of  fever  is  somewhat  conflicting,  still  it  is  a  fact  that  the  usual 
localities,  in  which  malarial  fevers  abound,  are  those  in  which  the  soil 
consists  of  mineral,  vegetable,  and  animal  matters,  mixed  together,  in 
such  proportions  and  of  such  constituents  chemically  as  tend  to  absorb 
moisture  and  retain  it,  and  subsequently  to  decompose.  Such  soils  are 
known  as  alluvial;  and  that  these  constituents  exist  in  our  great  valley 
to  a  considerable  extent,  and  under  circumstances  favorable  for  the 
engendering  of  the  morbific  effect,  will  readily  appear  in  the  following 

GEOLOGICAL  AND  TOPOGRAPHICAL  SKETCH. 

The  area  which  has  received  the  name  of  the  "Great  Valley  of  Cali- 
fornia," and  which  constitutes  one  of  the  five  divisions  of  Central 
California,  as  laid  down  by  Professor  Whitney,  lies  inclosed  between 
the  separated,  but  inosculating,  ranges  of  the  Coasi  Mountains  on  the 
^est,  and  the  Sierra  Nevada  on  the  east,  both  having  the  same  common 
trend.  The  Coast  Mountains  form  a  belt  thirty  to  forty,  and  even  Mtjy 
nailes  wide,  composed  of  several  associated  ranges,  and  having  an  alti- 
tude of  from  three  thousand  to  eight  thousand  feet.  The  highest  point 
m  sight  from  San  Francisco  is  Mount  Hamilton,  about  fifteen  miles  east 
irom  San  Jose.  This  is  four  thousand  four  hundred  and  forty  feet  high, 
^J*  J"s*  ^^^  thousand  feet  less  than  Mount  Shasta.  Monte  .Diablo, 
although  five  hundred  and  eighty-four  feet  lower,  is  a  much  more  con- 
spicuous  object.      North  and  south  of  the  central  portion,  the  coast 
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ranges  rise  higher  as  they  approach  the  Sierra  in  each  direction,  and 
the  highest  points  attain  as  much  as  eight  thousai:id  feet.  The  coast 
ranges  are  composed,  for  the  most  part,  of  volcanic  rocks,  trap,  trachyte, 
and  pumice,  with  occasional  protrusions  of  granite  and  serpentine. 
Their  flanks,  on  either  side,  are  interruptedly  occupied  by  tertiary  sand- 
stones, and  by  volcanic  marls  and  tufas  of  still  more  recent  date— the 
sandstones  containing  characteristic  miocene  fossils;  the  finer  marls 
containing  infusoria,  generally  of  fresh  water  origin.  What  gives  its 
peculiar  character  to  the  Coast  Kange,  according  to  Professor  Whitney, 
is  the  delicate  carving  of  their  masses  by  the  aqueous  erosion  of  the 
soft  material  of  which  they  are  composed.  In  early  Spring  the  slopes 
are  of  the  most  vivid  green;  Spring,  here,  commencing  with  the  end  of 
Summer.  Winter  there  is  none.  Summer,  blazing  Summer,  tempered 
by  the  ocean  fogs  and  breezes,  is  followed  by  a  long  six  months  Spring, 
which,  in  its  turn,  passes  almost  instantaneously  away  at  the  approach 
of  another  Summer.  As  soon  as  the  dry  season  sets  in,  the  herbage 
withers  under  the  sun's  desiccating  rays,  and  the  slopes  remain  bare  for 
six  months  in  the  year. 

The  Sierra  Nevada  Eange,  so  called  from  the  perpetual  snow  on  its 
summits,  owes  its  origin  probably  to  the  same  general  system  of  eleva- 
tion and  nearly  the  same  date  as  the  Coast  Mountains — i,  e.,  subsequent 
to  the  deposition  of  some  of  the  tertiary  strata.  The  great  mass  is  com- 
posed of  plutonic  or  volcanic  rock,  granite,  gneiss,  mica-schists,  and 
porphyries,  trap,  trachyte,  etc.,  with  auriferous  talcose  slates  and  veins 
of  quartz.  These  strata  having  been  extensively  broken  up  and  eroded 
by  aqueous  or  glacial  action,  have,  in  the  rearrangement  of  their  con- 
stituent materials,  given  rise  to  the  placer  deposits  which  skirt  the  base 
of  the  range.  A  metamorphic  limestone  is  found  at  intervals  skirting 
the  great  valley,  highly  crystalline  and  containing  no  fossils.  The 
surface  of  the  plain  between  the  ranges  is  underlaid  by  beds  of  trans- 
ported material -^gravel,  clay,  and  tufaceous  conglomerate  —  several 
hundred  feet  in  thickness,  which  were  once  deposited  as  sediments  on 
the  bottom  of  the  trough,  but  have  been  extensively  rearranged  by  the 
present  watercourses,  and  in  many  places  subjected  to  considerable  dis- 
turbance from  volcanic  action.  Considering  the  Sierra  to  terminate  on 
the  north  at  Lassen's  Peak,  its  length  will  be,  according  to  Professor 
Whitney,  about  four  hundred  and  fifty  miles,  and  its  breadth,  taking  the 
valleys  of  Walkers,  Mono,  and  Honey  Lakes  as  its  eastern  and  the  bq^se 
of  the  foothills  as  its  western  limit,  may  be  set  down  as  averaging 
eighty  miles.  This  width,  however,  is  very  unequally  distributed  be- 
tween the  two  slopes;  the  western  is  much  the  most  gradual,  being 
nearly  to  the  level  of  the  sea;  while  the  eastern  is  to  the  level  of  the 
Great  Basin,  some  four  thousand  feet  above  tidewater.  The  western 
slope  of  the  Sierra  rises,  in  the  central  portion  of  the  Stale,  opposite 
Sacramento,  at  the  average  rate  of  about  one  hundred  fee^  to  a  mile, 
the  elevation  of  the  passes  being  about  seven  thousand  teet.  From 
latitude  36°  32'  to  39°  45'  the  dominating  peaks  sink  from  fifteen  thou- 
sand to  eight  thousand  four  hundred  feet,  and  the  passes  from  twelve 
thousand  to  ^ve  thousand  four  hundred  feet. 

The  climate  of  the  Sierra  Nevada  varies,  of  course,  with  the  altitude. 
The  traveler,  leaving  San  Francisco,  will  have  to  rise  several  thousand 
feet,  on  the  flanks  of  these  mountains,  before  he  will  come  to  a  region 
where  the  mean  temperature  of  Summer  is  as  low  as  that  city.  As 
high  up  as  eight  thousand  feet  or  ten  thousand  feet  the  days  are  quite 
comfortably  warm.      "On   the  very  highest   peaks,  at  elevations   of 
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twelve  thousand  feet  or  thirteen  thousand  feet,  we  rarely,"  says  Prof. 
Whitney,  "  felt  the  want  of  an  overcoat  at  midday.  An  examination  of 
our  the rmo metrical  observations  shows  that  we  had  the  mercury  almost 
always  over  80°  in  the  Yosemite  Valley,  at  an  elevation  of  four  thou- 
sand feet  above  the  sea,  during  the  six  midday  hours  in  June  and  July, 
although  the  nights  were,  almost  without  exception,  cool  enough  to 
make  a  pair  of  heavy  blankets  desirable.  *  *  *  At  the 
summit  of  Mount  Dana,  thirteen  thousand  two  hundred  and  twenty- 
seven  feet  high,  the  temperature  marked  at  noon  was  43°;  and  on  Bed 
Mountain,  at  an  elevation  of  twelve  thousand  feet,  the  thermometer 
stood  at  58°."  The  high  mountains  of  California  receive,  probably, 
their  whole  precipitation  of  moisture  in  the  form  of  snow;  and  of  this 
an  enormons  amount  falls  during  the  Winter  months  exclusively.  It  is 
the  melting  of  this,  in  Summer,  which  keeps  the 'streams  full  of  water 
high  up  in  the  mountains,  and  these,  in  turn,  furnish  the  canals  or 
ditches  which  convey  the  indispensable  supply  for  mining  and  agricul- 
tural purposes.  These  ditches  are  deep  in  proportion  to  their  width, 
and  have  a  rapid  fall,  so  as  to  lessen  the  evaporation  which  so  rapidly 
diminishes  the  quantity  of  water  in  the  streams  flowing  naturally  down 
the  Sierra.  From  the  summits  of  the  higher  peaks  the  snow  seems  to 
disappear  by  evaporation,  rather  than  by  actual  melting.  On  the  top  of 
Mount  Shasta,  for  instance,  there  is  no  indication  of  dampness.  "  Pieces 
of  paper,"  says  Prof.  Whitney,  "  with  the  names  of  visitors  written  on 
them  and  laid  in  uncorked  bottles,  or  on  the  rocks  themselves,  were 
found  by  us  to  have  remained  for  years  as  fresh  and  free  from  mould  or 
discoloration  as  when  first  left  there."  It  is  this  peculiar  dryness  of 
the  atmosphere  which  renders  the  mountain  climate  of  California  so 
beneficial  in  certain  cases  of  consumption;  and  it  is  from  this  considera- 
tion that  I  have  devoted  so  much  space  to  the  topography  of  this  region. 

Among  these  lofty  ranges  the  inhabitants  of  the  Mississippi  Valley 
may  seek  refuge  from  the  heated  moisture  of  their  debilitating  Summer 
months;  while  the  invalid  from  the  eastern  slope  will  exchange  the 
chilling,  damp  east  wind  for  the  invigorating  mountain  breeze,  and  thus 
obtain  a  new  lease  of  life.  One  of  the  greatest  drawbacks  from  the 
benefits  of  traveling  in  the  Swiss  Alps,  is  the  uncertainty  of  the 
weather  and  dampness  of  the  climate.  But  here,  at  high  altitudes,  all 
through  our  California  Alps,  the  weather  during  the  Summer  is  almost 
always  the  finest  possible  for  camping  out,  and  for  securing  the  advan- 
tages of  open-air  treatment. 

-Between  the  mountain  walls  just  described,  lies  the  great  valley,  as  a 
broad  plain,  the  central  portion  of  which  is  scarcely  raised  above  the 
level  of  the  sea,  while  the  remote  ends  are  not  more  than  twice  as  many 
feet  above  as  they  are  miles  distant  from  the  center.  The  greater  part 
of  the  fall  of  the  draining  streams  being  confined  to  the  vicinity  of  the 
ends  of  the  valley,  as  a  consequence,  through  most  of  the  length  the 
current  of  these  streams  is  slow,  their  course  tortuous,  and  their  bor- 
ders, especially  near  their  point  of  exit,  are  marshy,  and  covered  with 
Wide  expanses  of  tule  (bulrush).  The  center  of  the  valley  is  alluvium, 
with  little  diversity  of  level.  The  agricultural  capabilities  of  the  diifer- 
ent  parts  of  this  valley,  though  influenced  by  the  structure  and  constit- 
lients  of  the  soil,  which  is  generally  fertile,  but  sometimes  coarse  and 
gravelly,  or  stony  and  barren,  are,  as  is  well  known,  more  directly  de- 
pendent on  the  degree  in  which  its  greatest  want — ^the  want  of  water-— 
18  supplied.  With  an  abundance  of  this  indispensable  element,  it  would 
be  one  of  the  most  productive  portions  of  the  globe.     Eut  if  this 
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is  supplied  by  the  system  of  irrigation  which  has  already  been  inaugu- 
rated, it  will  inevitably  become  one  of  the  most  insalubrious.  This  ques^ 
tion  now  recurs,  what  can  be  done,  while  reclaiming  and  fertilizing  this 
immense  agricultural  region,  to  preserve  the  health  of  the  inhabitants? 

RELATIONS    OF    MEDICAL   TOPOGRAPHY   WITH   MALARIAL   FEVERS   IN   THE   SAC- 
RAMENTO   VALLEY. 

Eesuniing  the  study  of  medical  topography  with  reference  to  malarial 
fever  in  the  great  Mississippi  Yalley,  I  find,  according  to  Dr.  Drake,  that 
it  is  a  safe  generalization  to  conclude  that,  all  other  circumstances  being 
equal,  fever  prevails  most  where  the  amount  of  organic  matter  is  great- 
est, and  least  where  it  is  least.  In  valleys  where  it  is  washed  down 
from  the  hills  and  deposited  with  the  debris  of  rocks,  this  substance 
rapidly  augments  itself  by  promoting  more  luxurious  crops  of  vegeta- 
tion. Whereas,  in  the  pine  lands  of  our  Southern  Atlantic  States,  it  is 
small  in  quantity  from  the  sandiness  of  the  surface,  just  as  it  is  in  our 
desert  lands,  where  the  fever  is  unknown. 

Now,  with  respect  to  the  Sacramento  Valley,  the  amount  of  organic 
matter  is  found  very  different  in  different  parts,  for  its  production  de- 
pends on  the  fertility  of  the  soil,  on  temperature  and  moisture.  Where 
these  elements  are  all  present,  as  in  the  neighborhood  of  our  rivers, 
sloughs,  and  overflowed  lands,  and  their  agency  is  not  counteracted  by 
a  growth  of  tule  or  other  vegetation,  there  we  always  find  more  or  less 
of  fever  every  year;  indeed,  it  is  an  endemic  of  such  localities.  Espe- 
cially do  we  find  the  disease  most  constant  along  those  river  courses 
whose  turbid  waters,  being  confined  in  the  dry  season  within  narrow 
bounds,  leave  a  great  part  of  their  channels  uncovered,  and  thus  expose 
an  immense  amount  of  deposit  brought  down  from  the  washings  of  the 
auriferous  soil — as  the  Yuba,  the  Feather,  and  the  American  Eivers,  and 
their  tributaries.  There  are,  however,  regions  of  our  valley  where  the 
loose  upper  stratum  consists  chiefly  of  the  debris  of  rocks  beneath,  or  of 
the  deposits  of  the  debris  of  otiier  rocks  spread  over  the  surface  by 
ancient  inundations,  and  likewise  tracts  in  which  the  rocks  themselves 
appear  at  the  surface.  Here, owing  to  the  rolling  character  of  the  sur- 
face, and  the  general  declivity  of  the  land,  the  organic  matters  are 
washed  off  by  the  rains  of  Winter  into  the  innumerable  ravines  and 
channels  of  creeks  and  rivers  with  which  the  face  of  the  country  is 
diversified,  and  which,  becoming  dried  up  in  Summer,  the  whole  region 
has  remained  perfectly  healthy.  Since,  however,  the  introduction  of 
water  for  mining  and  agricultural  purposes — the  digging  of  ditches,  the 
building  of  dams,  and  the  establishment  of  large  reservoirs — we  find 
these  very  regions  subjected  to  the  disease;  and  this,  too,  we  find  to  be 
in  perfect  accordance  with  all  that  has  been  observed  in  every  part  of 
the  globe,  where  intermittents  prevail.  For  it  appears  necessary  to  the 
production  of  the  eflicient  cause,  be  it  malaria,  or  whateve^  we  please  to 
term  it,  that  there  should  be  a  surface  capable  of  absorbing  moisture, 
and  this  surface  should  be  flooded  and  soaked  with  water,  and  then 
dried;  and  the  higher  the  temperature,  and  the  quicker  the  drying  pro- 
cess, the  more  powerful — more  powerful  probably  because  more  plenti- 
ful— is  the  effect.  Hence  the  conclusion  is  legitimate,  that  decaying 
organic  matter  brought  and  deposited  in  various  directions,  in  a  condition 
and  under  circumstances  most  favorable  to  decomposition,  has  been  in- 
6t rumen tal  in  occasioning  malarial  fever  in  California.  As  to  the  mode  . 
in  which  this  decaying  organic  matter  cooperates  with  the  other  essen- 
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tially  necessary  conditions,  heat  and  moisture,  in  the  production  of  the 
morbific  effect,  we  have  no  positive  knowledge,  nor  would  the  discussion 
of  the  various  hypotheses  that  have  been  framed  in  relation  thereto, 
inure  to  any  practical  good.  It  may  supply  the  material  out  of  which  a 
poisonous  gas  is  formed,  as  maintained  by  some,  or  it  may  prove  a  nidus 
or  hotbed  for  animalcules  or  vegetable  germs,  (^)  according  to  the  theories 
of  others.  Some,  I  must  here  take  occasion  to  remark,  attribute  the  poison 
to  subterranean  exhalations,  to  the  gaseous  efliuvia  from  a  volcanic  soil. 
Still  others  deny  any  specific  cause,  or,  again,  believe  it  to  consist  in  an 
accumulation  or  modification  of  the  electricity  of  the  earth  and  the  air, 
although  none  of  these  views  have  been  as  yet  established  by  sufiUcient 
proof;  still  we  know  the  conditions  that  are  necessary  to  give  eflSciency 
to  the  toxic  agent,  from  whatever  source  it  msiy  be  derived.  As  long  as 
these  conditions  co-exist,  certain  effects  are  produced — interrupt,  coun- 
teract their  co-efficiency — and  the  probability  is  we  may  rid  ourselves, 
to  a  great  degree,  of  the  annual  recurrence  of  malarial  fevers. 

MODIFYING   AND   AMELIORATING   CIRCUMSTANCES. 

From  the  foregoing  cursory  examination  of  the  conditions  under 
which  malarial  fever  has  been  developed  in  California,  I  hasten  on  to 
a  further  consideration  of  some  of  the  circumstances  and  peculiarities 
attendant  on  its  appearance  here,  and  which  have  also  been  found  by 
experience  everywhere  capable  of  controlling  its  evolvement  or  pro- 
duction. 

Cities  and  large  towns,  it  is  well  known,  seldom  suffer  from  malarial 
fever,  and  are  to  be  considered  as  in  some  degree  presenting  opposite 
conditions  to  a  sparsely  settled  country.  As  the  buildings  extend  out, 
and  the  closely  inhabited  portions  expand,  and  by  so  doing  lessen  the 
area  of  humid  and  exposed  soil,  the  disease  recedes.  The  medical  his- 
tory of  New  York,  Buffalo,  Auburn,  Syracuse,  Philadelphia,  Charles- 
ton,  Savannah,   Louisville,   etc.,  illustrates   this.      The   statements   of 


(1)  This  theory,  says  Br.  H.  Yon  Ziemssen  (Cyclop.  Prac,  Med.,  Vol.  II,  p.  585),  has 
been  brought  forward  again,  of  late,  by  various  observers.  Thomas  (Archiv  f.  Heiikunde, 
VIII,  p.  225).  Scoda  (Olinique  Europ^enne,  1859,  Canst.  Jahresber,  1869,  IV,  p.  73),  be- 
lieves them  to  be  either  living  or  in  a  state  of  decomposition.  Bcixa  (Wien.  Med.  Wo- 
chensehv,  1866,  p.  78),  saw  low,  cell-like  structures  in  drinking  water.  Palestra  (Compt. 
rend.,  LXXI,  No.  3,  p.  235),  discovered  a  species  of  algae  in  the  Pontine  marshes.  Satis- 
bury  (Amer.  Journ.  Med.  Sc,  1866,  Jan.,  p.  51),  found  in  his  investigations  in  the  valleys 
of  the  Ohio  and  Mississippi,  that  the  sputa  of  the  sick  contained  small  elongated  cells,  pre- 
sen  ting  themselves  singly  or  in  rows,  which  he  considered  to  be  algse-cells  of  the  species 
palmella.  These  he  also  found  and  collected  on  glass  plates  set  up  over  marshy  ground, 
and  in  great  quantities  on  the  clods  of  an  upturned  marshy  ground.  According  to  his  ob- 
servation, these  algae-cells  do  not  rise  over  one  hundred  feet  above  the  level  of  the  sea.  He 
was  able  to  produce  the  most  intense  attacks  of  intermittent  fever  by  means  of  the  fresh 
clods,  if  allowed  to  place  them  within  the  open  window  of  a  sleeping  room  in  a  house  lying 
about  three  hundred  feet  high.  The  attacks,  in  four  persons,  the  subjects  of  two  experi- 
ments, followed  in  ten,  twelve,  and  fourteen  days,  and  were  broken  up  by  quinine.  Man- 
non  (Journ.  de  Med.  de  Bruxelles,  1866,  Mar,,  p.  497),  says  that  when  he  was  devoting 
himself  to  the  study  of  the  sweet  water  algae,  during  their  fructification,  he  was  attacked 
with  an  intermittent  fever  of  six  weeks  duration.  In  opposition  to  Salisbury,  Sarkness, 
of  Sacramento,  states  (Boston  Med.  and  Surg,  Journal,  1869,  Jan.  14th),  that  he  has  found 
the  palmella  spores  in  the  snow,  and  at  the  summit  of  the  highest  of  the  California  Alps, 
and  claims  that  they  may  very  readily  become  mixed  with  the  saliva  and  the  urine  from 
Without— at  the  same  time  having  nothing  at  all  to  do  with  malaria.  Nevertheless, 
Ziemssen  states  that,  on  the  Tuscan  Appenines,  fevers  are  to  be  found  at  the  height  of  one 
thousand  one. hundred  feet;  on  the  Pyrenees,  at  five  thousand  feet;  on  the  island  of  Ceylon, 
at  SIX  thousand  five  hundred  feet;  and  in  Peru,  at  ten  thousand  feet,  and  even  eleven  thou- 
sand feet. 
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Professor  Yandell,  relative  to  the  last  named  city,  are  so  apposite  that 
we  cannot  refrain  from  quoting  them  in  confirmation  of  our  remarks. 

"The  rock,  of  which  the  subsoil  is  composed,  forms  a  surface  remark- 
able  for  its  evenness;  and  the  soil  which  it  produces,  as  it  crumbles 
under  the  action  of  the  air,  frost,  and  water,  is  peculiarly  retentive  of 
moisture.  Ponds  and  slushes  are  abundant  wherever  the  black  slate 
constitutes  the  surface  rock.  The  first  houses  erected  at  the  fall,  were 
built  in  the  midst  of  ponds.  Louisville,  while  it  stood  amid  its  ponds, 
was  regarded* as  one  of  the  most  sickly  towns  in  the  Valley  of  the  Mis- 
sissippi. It  was  commonly  called  the  'graveyard  of  the  west.'  Inter- 
mittent fever  was  a  regular  annual  visitant,  and  occasionally  a  form  of 
bilious  fever  prevailed,  rivaling  yellow  in  malignity,  and  threatening  to 
depopulate  the  town.  The  ponds  have  all  disappeared — the  streets  have 
generally  been  paved,  and  though  the  grading  is  defective,  and  can 
never  be  as  effectual  for  drainage  as  it  might  be  rendered  on  a  less  even 
surface,  still  it  is  such  as  to  carry  off  the  rains  into  the  river  and  the 
ditches  south  of  the  city.  The  only  parts  of  Louisville  (now)  obnox- 
ious to  the  charge  of  unhealthfulness,  are  its  suburbs." 

Now,  with  regard  to  Sacramento,  whatever  of  reason  there  may  be  in 
the  opinion  formerly  advanced  by  me,  that  the  so-called  cholera  of 
eighteen  hundred  and  fifty-two,  when  the  city  was  in  a  transition- stage 
between  country  and  a  filthy,  ill-conditioned  town,  traversed  \n  all  direc- 
tions by  sluggish,  stagnant  sloughs,  was  nothing  more  than  a  highly 
malignant  form  of  malarial  fever,  there  certainly,  since  a  better  order  of 
things  obtains,  has  not  been  witnessed,  to  the  best  of  my  knowledge,  a 
single  case  of  malignant  fever  within  the  city  proper.  All  of  the  cases 
since  met.  with  hero,  have  been  of  the  simple  intermittent  variety,  origi- 
nating in  the  suburbs,  and  especially  in  that  portion  bordering  on  the 
American  Eiver,  (i)  where  the  amount  of  deposit  is  enormous. 

That  this  modification,  or  mitigation,  of  the  grave  forms  of  malarial 
fever  formerly  met  with  is  attributable,  in  a  great  measure,  to  the 
agency  of  similar  sanitary  measures  tQ  those  just  alluded  to,  respecting 
Louisville  and  other  cities,  will,  I  think,  not  be  questioned  by  any  one 
at  all  acquainted  with  the  relative  condition  of  the  city  then  and  now. 
In  addition  to  the  raising  of  the  streets  with  sand  above  high  water 
mark,  the  better  draining  of  the  city,  the  filling  up  and  damming  of  the 
sloughs  against  the  ingress  of  water  from  the  river,  and  the  extensive 
building  of  houses,  which  intercept  the  action  of  the  sun  in  low  parts, 

(1)  Somo  idea  may  be  formed  of  the  immense  amount  of  deposit  brought  down  from 
the  washings  of  the  auriferous  soil,  above  alluded  to,  when  I  state  that  on  my  arrival  in 
Sacramento,  in  eighteen  hundred  and  fifty i  a  large  brig,  named  La  Grange,  was  anchored 
in  the  middle  of  the  mouth  of  the  American  xiiver,  to  serve  the  purpose  of  a  prison. 
"Where  that  brig  was  anchored,  there  is  now  a  road;  what  was  then  the  mouth  of  the 
American  River  being  completely  filled  up, 

"We  are  not  aware  that  a  sectional  area-admeasurement  of  the  Sacrarnento  Eiver  has 
ever  "been  made,  but  estimating  the  amount  of  water  which  passes  dowja  the  river  each 
second,  during  freshets,  at  three  hundred  and  twenty-seven  thousand  six  hundred  cubic 
feet,  we  find,  on  an  average,  that  there  are  carried  in  suspension  past  Sacramento  City  (a 
certain  portion  being  deposited,  as  is  shown  by  the  elevation  of  the  low  as  well  as  the 
high  water  marks  on  the  rain  gauge)  thirty-eight  thousand  seven  hundred  and  seventeen. 
tons  every  hour,  more  or  less,  according  to  the  stage  of  the  American  River — this  afiluent, 
owing  to  mining  operations,  being  always  most  charged  with  detritus.  The  solid  material, 
thus  ascertained  to  he  suspended  in  the  water,  is  found  on  calculation  to  be  sufficient  to 
cover,  in  one  year,  a  square  mile,  to  the  depth  of  two  hundred  and  fifty-six  feet.  With 
these  facts  before  us,  it  would  seem  that,  if  ever  the  aetiology  of  epidemics  and  endemics  is 
to  be  solved  by  the  present  methods  of  toj>ographical  and  meteorological  research,  the 
Sacramento  Eiver,  with  its  tributaries  and  influences,  must  be  paramount  in  unraveling 
the  enigma  of  the  diseases  of  its  basin. 
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there  has  been  a  very  general  cultivation  of  shrubbery,  and  plantation 
of  shade  and  fruit  trees  in  the  streets  and  gardens.  From  what  has 
been  observed  respecting  the  protective  power  of  trees  and  forests 
against  malarious  diseases,  it  cannot  be  doubted  that  this  extensive 
arboriculture  has  exercised  a  powerfully  controlling  influence. 

Besides  shielding,  from  the  solar  rays,  the  humid  surface  of  the  earth, 
trees  have  been  supposed,  from  the  time  of  Pliny,  to  absorb  insalubrious 
exhalations.  Their  beneficial  efl'ects  are,  we  think,  to  be  accounted  for 
in  this  way  more  reasonably  than  by  the  obstacle  or  mere  physical 
obstruction  they  offer,  like  a  fence  or  wall,  as  conjectured  by  Lancisi 
and  others.  *^This  opinion,"  says  Dr.  E.  La  Eoche,  in  his  erudite 
treatise,  controverting  the  supposed  connection  of  pneumonia  with 
autumnal  fever,  "  this  opinion  has,  to  a  certain  extent,  received  the 
sanction  of  Tbouvenelle,  Copland,  and  other  modern  writers;  and  its 
correctness  is  rendered  probable  by  the  results  of  certain  experiments 
made  long  ago,  and  repeated  more  recently  to  ascertain  the  fact." 
« Plants,'*  says  Julia  de  Pontenelle,  "  which  Priestley  had  inclosed  in 
glass  jars  filled  with  vitiated  air,  continued  to  thrive,  and,  at  the  end  of 
a  few  days,  this  air  had  become  as  pure  as  that  of  the  surrounding 
atmosphere."  Dr.  Lewis,  of  Mobile,  adverting  to  the  subject,  remarks: 
*«  It  is  the  generally  received  opinion,  that  living  vegetation  protects 
the  human  system  from  the  deleterious  effects  of  malaria;  and  reason- 
ing by  analogy,  it  would  appear  that  experiments,  made  by  scientific  men, 
have  satisfactorily  explained  the  mutual  dependence  of  the  animal  and 
vegetable  kingdoms  on  each  other  for  support.  It  has  been  ascertained 
that  if  air,  rendered  pernicious  by  respiration,  be  confined  in  a  bottle 
into  which  some  green  plant  has  been  introduced,  and  exposed  to  the 
action  of  the  sun,  the  carbonic  acid  will  be  absorbed  and  the  air  restored 
to  its  original  condition*  The  putrefaction  of  animal  matter,  and  the 
decomposition  of  vegetable  substances,  would  cause  a  sufficiency  of  car- 
bonic acid  vapor,  when  united  with  atmospheric  air,  to  destroy  every 
living  being,  were  it  not  for  this  wise  provision  of  nature.  This  gas, 
which  is  poisonous  to  the  human  as  well  as  animal  species,  is  a  source 
of  nutriment  to  every  variety  of  plant;  and  thus,  it  would  appear,  exer- 
cises a  benign  influence  in  protecting  men  from  the  deleterious  effects 
of  poisonous  vapors."  "And  if  the  effect,"  remarks  La  Eoche,  "is 
obtained,  so  far  as  regards  one  species  of  poisonous  vapors,  it  may  be 
equally  so  in  reference  to  that  giving  rise  to  fever." 

Many  facts  could  here  be  collected,  if  the  limits  assigned  to  this 
article  did  not  restrict  me,  to  show  that  certain  trees  and  vegetable  pro- 
ductions, growing  in  damp,  swampy,  and  malarial  countries,  possess  the 
property  of  disinfecting  them.  The  delta  of  the  Mississippi,  from  the 
latitude  of  New  Orleans  down  to  the  Gulf  of  Mexico,  and  west  of  the 
city,  to  its  termination  on  the  further  side  of  Bayou  Teche,  abounds  in 
lakes,  and  is  traversed  by  a  great  number  of  small  bayous.  Herein  are 
included  the  fine  and  flourishing  settlements  of  the  La  Fourche,  the 
Teche,  and  the  Attakapas,  all  of  which  appear  to  be  as  little  affected 
with  autumnal  or  yellow  fever  as  the  Mississippi  coast  above  the  city. 
Nearly  the  whole  surface  of  many  of  these  bayous,  and  a  considerable 
surface  of  many  of  these  lakes,  are  covered  in  a  greater  or  less  degree 
with  a  great  number  of  aquatic  plants,  both  phsBnogamous  as  well  as 
cryptogamous;  but  more  especially  with  a  large  flowering  plant,  known 
*>y  botanists  under  the  name  of  Jussieua  grandiflora^  which  grows  three 
or  four  feet, above  the  surface  of  the  water,  and  gives  the  fallacious 
appearance  of  a  natural  meadow.    To  the  influence  of  this  plant  Dr, 
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Cartwright  ascribed  the  immunity  of  the  region  of  country,  where  it 
grows,  from  fever;  and  adds,  "I  could  find  no  other  cause  for  the 
remarkable  purity  of  the  stagnant  water  in  the  lagoons,  swamps,  lakes, 
and  bayous  of  lower  Louisiana.  *  *  *  North  of  the  region  where  the 
Jussieua  grandiflora  flourishes,  there  is  the  same  kind  of  alluvial  soil, 
formed  by  depositions  of  the  identical  rivers  which  form  the  soil  of 
lower  Louisiana;  yet  stagnant  water,  in  hot  weather,  becomes  exceed- 
ingly  impure,  beyond  the  limits  in  which  the  plant  under  consideration 
is  found.  The  soil,  therefore,  cannot  occasion  the  purity  of  the  water 
of  lower  Louisiana,  because  the  same  kind  of  soil,  a  little  further  north, 
has  not  the  same  effect.  I  think  it  may  be  fairly  inferred,  therefore, 
that  the  aquatic  plant  consumes  or  feeds  upon  those  substances  which, 
in  other  situations,  corrupt  and  vitiate  stagnant  waters  in  a  warm 
climate." 

It  is  not  important  to  the  point  in  view  to  know  positively  whether 
the  healthfulness  of  the  country  just  considered  is  due  exclusively  to 
this  plant.  The  experiments  of  Maury  with  the  sunflower  (hellanthus) 
go  to  show  that  other  plants  possess  the  same  disinfectant  property  in 
malarial  regions.  But  I  allude  more  especially  to  the  circumstance 
because  of  its  relation  to  another  fact  of  the  same  import  in  California. 
It  was  seen  in  our  topographical  sketch  that  the  borders  of  the  drain- 
ing streams  of  the  Sacramento  Valley,  especially  near  their  point  of  exit, 
are  marshy  and  overgrown  with  a  wide  expanse  of  tvU  {scirpus  lacustris.) 
This  species  of  bulrush  is  very  luxuriant,  often  attaining  the  height  of 
eight  to  ten  feet,  and  seldom  less  than  six  feet.  It  literally  covers  the 
swampy  lands,  and  particularly  all  that  extensive  delta  (as  may  be  seen 
on  the  accompanying  topographical  map),  formed  by  the  union  of  the 
San  Joaquin  and  Sacramento  Eivers,  before  finding  their  way  into  Sui- 
Bun  Bay,  at  a  break  in  the  coast  range.  So  far  as  our  information 
extends,  these  tulares,  or  marshy  lands,  are  exempt  from  malarial  dis- 
eases. 

A  remarkable  fact,  specially  worthy  of  insertion  in  this  place,  is  one 
recorded  in  Sullivan's  visit  to  Ceylon,  *<  A  large  fresh-water  lagoon,  of 
a  most  green,  slimy,  tropical  appearance,  producing  in  abundance  a 
lotus  of  almost  Victoria  Eogia  magnificence,  stretches  away  to  the  back 
of  the  fort,  and  around  are  situated  the  bungalows  of  many  of  the  Col- 
ombo merchants.  The  propinquity  of  this  lake  would,  in  any  other 
tropical  country,  be  considered  as  insuring  a  considerable  amount  of 
fever  to  the  neighborhood;  in  fact,  I  doubt  whether  any  advantage 
would  induce  a  West  Indian  to  locate  in  such  position. 

"However,  in  the  matter  of  climate,  Ceylon  stands  per  se^  and  offers 
a  total  antithesis  as  regards  the  healthiness  of  certain  districts  of  most 
other  tropical  countries.  Whilst  the  vicinity  of  tanks  and  lagoons  of 
the  most  fetid  and  aguish  character  is  perfectly  healthy,  that  of  rivers 
is  equally  deadly.  The  apparent  contradiction  of  the  usual  laws  of 
nature  is  accounted  for  by  two  reasons.  The  tanks  arfe  covered  with 
various  kinds  of  aquatic  plants,  which,  by  a  kind  of  providence,  are 
made  to  serve  not  only  as  filterers  and  purifiers  of  the  water  itself,  but 
even  as  consumers  of  a  considerable  portion  of  the  noxious  exhalations 
that  would  otherwise  poison  the  neighborhood.  The  banks  of  the  river, 
on  the  contrary,  are  rife  with  fever.  The  cause  assigned  is,  that  dur- 
ing the  rainy  seasons  they  swell  to  great  size,  and  collect  the  vegetable 
matter  of  a  large  extent  of  country;  but  owing  to  the  rapidity  with 
which  they  fall  at  the  commencement  of  the  dry  season,  and  the  wind- 
ing and  intricate  nature  of  their  course,  the  streams  are  unable  to  clear 
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themselves,  and  this  accumulation  is  left  to  decay  in  its  bed  aod  infest 
the  surrounding  country.     There  exists  also  another  reason:  the  beds 
,of  the  Ceylon  rivers  are  almost  invariably  composed  of  sand   and  the 
•      stream,  instead  of  sweeping  down  the  decomposed  vegetable  matter  it 
holds  m  Its  waters  as  must  be  the  case  in  hard-bedded  rivers,  percolates 
through  the  sand,  leaving  the  poisonous  matter  on  the  surface  exposed 
to  the  burning  rays  of  the  tropical  sun."     As  correlative,  and  calculated 
hkewise  to  establish  the. protective  power  of  trees  also  against  malaria 
I  would  mention  m  this  connection  another  fact  that  once  came  within 
my  own  personal  observation:     Some  thirty-five  years  ago, 'the  streets 
of  Charleston    South   Carolina,   were  ohai-acterized  by  a  very  s:eneral 
growth  of  old    umbrageous    Pride    of  India   trees    {Melia   Azedarach\ 
whose  cleanly  verdure,  tree  from,  because  poisonous  to,  insects,  was  as 
refreshing  to  the  sight  as  the  shade  was  grateful  to  the  feelings  during 
the  almost  tropical  heat  of  the  Summer  months.     But  with  the  influx  of 
northern  merchants  and  Yankee  enterprise  came  also  the  spirit  of  inno- 
vation, and  this  beautiful  feature  of  one  of  our  oldest  southern  cities 
was  doomed  to  eradication  by  an  ordinance  of  the  City  Fathers 

Ihe  very  first  Autumn  after  the  extermination  of  the  shade  trees,  the 
-  city,  which  had  for  many  years  enjoyed  a  perfect  immunity  from  yellow 
fever,  was  afllicted  with  one  of  the  most  severe  epidemics,  and  has  been 
more  or  less  subject  ever  since  to  an  occasional  return  of  the  disease 

A  distinguished  natural  philosopher— Changeux^inferred  from  the 
results  ol  his  experiments,  that  the  action  of  trees  and  living  vegetation 
m  the  production  of  the  effect  under  consideration,  is  twofold!^  -  ptante^ 
he  says,  "whether  odoriferous  or  in  odoriferous,  give  issue  to  emanations 
which,  when  mixed  with  poisonous  vapors  exhaling  from  marshy  or 
damp  soils,  neutralize  their  pernicious  influence.  But  the  former -exer 
cise  a  greater  effect  through  means  ol  the  neutralizing  process  than  by 
the  power  of  absorption  just  mentioned,  their  emanations  mixing  with 
the  air  we  breathe,  and  correcting  its  deleterious  properties  by  viniTe  of 

Iss^Thr-"' 1^""^'"'   "^'^   ''^'''^'    '^'^y  ^^^  ^^^^^^^d-     The   second 
class-the    inodoriferous-on   .the    other    hand,    act    more,    evidently 

pCeftv  of't']^''''  "^  '^'"  ^^"^'r  ^^  absorption  than  the  AeutraliziS 

JThflhJr!-  ^,'\.^^'y'''i'Sfie    Vegetale,   and   other   expert   observers, 
ascribe  the  disinfection,  not  to  the  absorption  by  trees  and  other  ve<re 
table  pix)ductions  of  the  gaseous- poison  floating  in  the  atmosphere'of 
mets  of  t  r'f""  '^'  '"i  ^^  V--fi^--^'on  of  suchln  atmosphere  ^hro^gh 
The  npntlnl        ^'^''  supply  of  oxygen  obtained  from  living  plants,  and 

thi  sn  nrr^^  P^^""'-     ^^  ^^  ^^"  "^^""^^  i^  ^'^''^^  tl^e  oxygen 

sSl?£  '^''^^I'^J^,  ^/-  prevents  the  elaboration  of  the  malarial  poison, 
zTci£f^Y7r.  ?^  """^'Tl  '^^''''  ^'  ^^rriere,  in  his  excellent  work 
of'  ChTvl^l  ^  Italiesous  le  Rapport  Hygienique  et  Medical,  adopts  the  views 
t)oisonthr^    ?     Fontaine   in  relation  to  the  formation  of  the  febrific 

EaLeH  n'^^t^'^'^"*  '''''^"  ""^  "''^''"^"^  ^'''^'  ^"  ^^"  sulphates. 

from  th.  f.  ^  ^''a'^'  ^'.3^  '^^^^''  ^^^^^  "^^^  ^^^  ^f  the  oxygen  derived 
tCs  \h  iT''';i.  ^^^^^^'^^°^  to  Carriere,  the  leaves  of  plfnts,  and  of 
baustihl.  ^'  the  green  substances  that  cover  the  soil,  are  all  inex-  ' 

preserve  hZ'^T  ^^.^""^^'S'  ^;^^'^  '^  "^  important  to  sustain  life  and 
^  eserve  health.     Th,s  fluid,  thu^  furnished,  offers  an  obstacle  to  the. 
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actio,  of  organic  matter.    If  tbe  'patter  ac^s  oh emicaUy  ontje  sulphate^ 
the  other,  in  its  turn,  reacts  on  t^^^e  conipounds  ana 

%-.-=rn:^^rtL^r;r 

table    productions    operate    m  ^^-^ g'^.f  J^^ed "act  tha?  they  do 
agents,  floating  in   the  air,  it  is  a  g®"^^"'^  ^"V     g„iubritv  of  malarial 

exercise  a  po^'erful  i"fl"«"««.  "^Xn    beco^mes  an  imp^^^^^^       part  of 
localities,  and   hence  their  P'^n^at'on    becomes  a  v  K  ^ 

agricultural  economy    /j>  S"^J,\^:^  ^^^nTthe following  remarks 

rn 'rJliulon-  trerTor^Jom  t^e  wor^of  M.  Cari-iere,  ^ust  quoted,  which 

%- -if  stui^d  ~^^^z^z:^^  TS.t^i^ 

and  grow  on. the  sides  of  mo""^''""^^^  ^be  oak  and  au  us 

The  iillow,  laurel,  etc.,  -i\-'^„Stls'so  mTch  fo  the  d'ecorat^on  of 

The  culture  of  the  F"«'jl"*;*^^°"*'^J"*ra H  Tv^'-^e''  trees,  deserves 
the  peninsular  landscape,  as  well  as  oi  aii  e\     fe 

much  more  attention  than  it  receives.  .  ^ut  tb^'^^Ve.L  o^^ 

tution,  does  not  alone  suffice.     There  '«  ^"^^'^«'_'PX  so  1  and  mixes 

which  must  not  be  forgotten  ^t'«^X..heJrs  for  the  production  of 

with  the  waters.     It  is  necessary  that  the  means  tor  i       P 

oxvffen  should  be  spread  wherever  this  fluid  can  act,  aown  ev^  -.^rpals 

Ss  w^o^'ld^ mlrr&able  to  salubrity      f, ^the  vine,  fc.  exam,>.e 
was  spread  over  the  pl''-«' ^« '^P';t'l'^. '^,n    to,  Se  v in^^ 

this  object,  a  predominance  "^"®^  ^^  S^ven  lo  xne  t.  i 

multiplication  of  their  points  of  support.  (.  ) 


a)  Th»t  such  ^yt'Sblsftif  ?oi,ti/;s?riotE:^^^^^^^^ 


..  ...  Je  ma"nifest  in  ^he  Pi-oduction  of  a  crop  ™a^^^^^^^  ,„=pp,y 

in  view  of  the  8ucce6stul  development  oi  the  ca^a^^^^^^^^^  ^j.  ^j^^  ^          j^  „„(  con- 

•     of  all  our  wants  in  this  resi»ct.    So  ,  suiUDie  wr  in  ^^^.^^^    ^^^^l    of 

lined  to  the  valleys  and  plains  °f  Califoja,  but  may  De  o  .^  ^^^  ^^^^  remark^ 

{M?k^;V.^i:edrrL»2^^^ 
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Besides  these  means,  and  in  order  the  more  efTectually  to  subserve 
the  cause  of  health,  it  would  be  advantageous  to  spread  the  alfalfa  and 
other  grasses,  as  the  sedge,  for  instance,  on  the  margins  and  in  the  beds* 
even  of  the  watercourses  and  canals,  as  well  as  on  the  dry  land.  By 
these  means  a  product  of  oxygen  would  be  gained,  and  stagnant  waters 
and  currents,  with  boggy  margins,  which  stand  so  much  in  need  of  this 
gas,  would  not  degenerate  under  the  influence  of  the  chemical  decompo- 
sition of  which  they  are  the  seat* 

But  the  plantation  of  trees  and  shrubbery,  and  the  general  cultivation 
of  the  surface,  are  not  the  only  modifying  or  ameUofating  circumstances 
attending  the  improved  salubrity  of  Sacramento,  nor  are  these  the  only 
means  of  putting  a  stop  to  or  mitigating  the  prevalence  of  fever  or 
disease. 

It  is  well  known  that  since  the  season  of  eighteen  hundred  and  sixty- 
seven-sixty-eight,  there  has  been  a  considerable  deficit  in  the  annual 
average  amount  of  rain  in  California;  consequently,  little  or  no  stagnant 
water  has  remained  in  the  sloughs  or  low  places  of  the  city,  to  pollute 
the  vapor  absorbed  therefrom  in  the  atmosphere,  as  was  formerly  the 
case.  The  effects,  thus  resulting  from  industrial  as  well  as  accidental 
causes,  correspond  precisely  with  the  beneficial  results  obtained  every- 
where upon  the  draining  of  marshes,  and  the  filling  up  of  ditches,  and 
other  excavations,  remarkable  examples  of  which  are  on  record.  We 
might  here  dwell  on  the  beneficial  results  of  draining  in  Italy,  Tuscany, 
France,  and  elsewhere,  as  well  as  on  the  effects  produced  by  the  cover- 
ing of  the  marshy  margins  of  rivei^  shores  by  sand-inundations,  as  ob- 
served on  the  borders  of  the  Baltic,  in  Eolland,  in  Africa,  etc.,  and 
particularly  on  the  well-known  case  of  the  Goodwin  Sands,  in  which, 
while  the  usefulness  of  the  land  was  destroyed,  the  salubrity  of  the 
vicinity  was  firmly  established.  We  might  also  point  out  those  instances 
in  which  the  infection  of  a  locality  has  been  remedied  by  covering  the 
foeus  of  exhalation  with  earth,  as  was  done  in  Gallipolis  in  seventeen 
hundred  and  ninety-eix.  But  there  are  other  considerations  pressing 
upon  our  attention,  and  which  will  absorb  all  the  space  we  can  appro- 
priate to  the  present  subject. 

In  the  foregoing  remarks  we  have  called  attention  to  the  salutary 
effects  of  perfect  drainage,  and  of  filling  in,  building  up,  and  otherwise 
protecting  by  trees  and  vegetation  low  and  humid  places  against  the 
action  of  the  solar  rays,  as  exemplified  in  the  sanatory  condition  of  Sac^ 
ramento.  We  now  appeal  to  the  past  history  of  the  same  city,  as 
affording  one  of  the  many  instances  on  record,  in  which  places,  hereto- 
fore insalubrious,  have  been  rendered  otherwise  by  being  thoroughly 
washed,  as  it  were,  through  the  agency  of  a  freshet,  or  an  inundation, 


planted  to  favorable  localities  in  the  mountain  region.  To  such  an  extent  has  the  grape 
TnT^  J^'tivated  in  the  mining  country,  that  individuats  have  already  commenced  the 
manutacture  of  wme  for  the  market,  although  they  find  a  ready  sale  for  a  large  portion  of 
T«a>r^P®  ^^^P  i^their  immediate  vicinity.  On  this  subject  we  append  the  following  re- 
™?ff  8  JPom  the  Coloma  Times: 

v^^^  ^^^  adaptability  of  our  soil  and  climate  for  the  successful  cultivation  of  the  grape  is 
liai^l^^^^  more  and  more  apparent.  Only  a  few  years  ago  it  was  thought  that  the  southern 
nrovpl?Vv?  *  '  °  ^"^  ^*^*®  ^^^  adapted  to  its  cultivation.  Experiments,  however,  have 
in  th  *  gJ'apes  of  as  fine  size  and  of  equal  or  better  flavor  can  be,  and  are  now,  grown 
counH  +1^^^  ^"^  northern  portions  of  the  State  than  in  the  southern.  In  the  mining 
th^r  f  ■+  K  ^^^^  culturists  have,  as  a  general  thing,  had  no  diflSculty  in  disposing  of 
thev  ^'11  i  "°^  ^^^^^  ^^^  ^^  many  who  have  turned  their  attention  to  this  business, 
y  will  have  to  go  into  the  manufacture  of  wine  in  order  to  use  up  their  crops.'  " 
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.hich  oavHesoff  all  substances  susceptible  of  deoon.posi«on. and  loaves 
in  their  stead  a  deposit  of  ^^"^^"^^^^"[''^'f'^e  n^entioned  the  extraordi- 
-      In  a  former  report,  ^^'^^%\fll'''%l^^  u'e  mountains  and  hills  of 
xiary  freshet  that  was  precipitated  t'O"^ J-"  .,   ^j  ,hteen  hundred 

California  vipon  Sacramento,  on  the ^econdotAp^^^n  ^^^  ^^ 

and  fifty-three;  the  diluvial  effect  of  which  ^as  ^^^  3„t,sidence  of 

melting  of  the  .snows  above      ^or  a  JO"^  u  ..  f^rt,  and  the  surface 

the  waters,  the  inhabitants  lived  in  *'*tb  "°d  d  'com  o    ,  .^ 

of  the  ground  ;--r"'''',.T'sickrss'but  to  the  a;tonisbment  of  all. 
Everybody  predicted  """«"«'  "^^^"^''iS  unhealthy  prior  to  this 
the  City  of  Sacramento  J^l^;'^,^.  J^^^^  jlc^er  it  now  enjoys  for  salubrity, 
S^w^hSis^TorrtiresSistTby  the  mortuary  tables  already 

^irtuniin.  to  the  Transactions  of  the  Pennsylvania  State^ 

Society,  we  find  f"«l''?'>,7;;fh'uXedand1ft^  intermittent  fever  pve- 
Prior  to  September,  eighteen  h«"9^'?'i  ^"  ^^  J ^'^,^  Schuylkill,  and  was 
vailed  to  a  great  extent  along  ^*^^„^^"' /l,^  ^bowing  a  tendency  to  a 
found,  in  ma^y  '-dances  to  be  iinmanageab^^^^^^^^^  ^^  ^^^^ 

frequent  recurrence.     But  since  ^he  no<>^.  "'  .  ,  •  j./     fj.^m  it.    .The 

„,entioned,  the  same  localities  have  been  r.tnaikabl,^^^.^.^^^.  ^^^ 

the  fourth  of  November  bj  a,  use  o^tnex;  ^  ^^ 

city  was  under  ^,-^;^\,^^^,S:  ^  und'e'w'ent,  and  the  supervention  of 
plete  washing  which  t'^^-  rt«fted  the  morbid  exhalations  along  the  , 
the  cool  north  winds  ^^bich  wafted  *'^^  "^^^^^j  ,o„9  ft^cts  are  related 
great  valley  of  the  Khone  out  to  ^f^^-'^J^fc"/ especially  around  Ka- 
?y  Yitruvfus  respecting  the  ll^J'^^l^^^'^^^^lZl  CliLtes.  and  by 
venna,  Altina,  and  Aquileia;  by  Johnson,  on  ^     1  ,Tiaterials 

Nko"  on  the'ciimate  of  Senngapatuni.    At  this  la^^^^^^^ 
for  putrefaction,  for  a^o"*  ^>g*^\";^'f„^.  ^f  'untir  he  periodical  rains  of 
of  water  streams,  and  «  ,»;f;;ff,',>i*^S'„ts?run  down"  and  fill  the  Coii. 
Malabar  begin,  which,  f*"^^ '«  th«  unai^  ,  j^j^^  ^nd  it  comes 

very  Eiver.     The  filhng  ot  this  i ivei  is  always        y  ^^^^  ^.^^^^  ^^ 

rushing  along  with  Svoat  >mpe  uos      ,  s.ecpB  o^^^^^^^^  ^^  ^^^ 
ditches,  clears  away  all  the  impur  ties  so  'J        ^      ^    ^j,.  ^^ol  and 
and  leaves  the  place  for  a  while  tolei ably  heaHh J  ^         ^^^^^^^.^^  ^^  ^^ 

refreshing.".    W  th  «q"*lP;PoTthePontfJe  marshes,  as  well  as  in  and 
linhtmefnal  ^I^I^X^  '/^a  Koche,  fr,.;  the  writings  of 

^as  crowded,  and  which  is  "^^  "l'^,^.«*.  ^g TeS^^ 

pavatively  so  at  least-while  ^Je  -"^^If  ^'^^^^^^^^^  rivei-the  site 

krtius,  the  ^«lf^brum-d  other  parts^^^^^^^^^^  ^.^^,  ^^  ^^  H 

of  the  modern  city.     Ihe  reverse  '=  '"  t^^^je  space  separating  &*• 
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the  taiafced  atmosphere.  The  very  section  api^roi^riated  to  the  Jews — 
the  Guetto — where  the  principles  of*  public  hy£i:iene  are  sadly  neglected, 
is,  to  a  great  degree,  healthy.  How  has  this  happened?  The  Campus 
Martins  was  purified  by  Leo  X,  and  the  surface,  after  being  divided  into 
streets,  was  soon  covered  with  houses,  churches,  and  other  buildings. 
The  population,  at  the  close  of  the  reign  of  that  pontiff,  had  already 
reached  sixty  thousand.  The  narrow  valley  between  the  Tiber  and  the 
Pincian  Hill,  by  which  we  now  enter  Rome,  was  transformed  from  a 
vast  marsh  into  the  beautiful  Piazza  del  Popoloj  and  other  portions 
were,  by  successive  pontiffs,  greatly  ameliorated.  The  site  of  the  old  city, 
which  was  not  originally  ftivorable  to  health,  both  on  account  of  tho 
peculiar  condition  of  the  soil  arid  its  exposure  to  the  influence  of  distant 
sources  of  miasmal  infection,  but  which  had  been  rendered  much  less 
hurtful  by  drains,  the  erection  of  numerous  aqueducts,  and  other  works 
of  kindred  chai'acter,  has  returned  to  its  pristine  state.  It  has  gone  to 
destruction,  and  is  now  deserted.  The  bouses  and  monuments  by  which 
it  was  covered  have  disappeared;  the  greater  number  of  the  aqueducts 
have  been  destroyed,  with  the  effeel  of  allowing  the  free  escape  of  the 
water  and  the  formation  of  marshes  and  pools;  the  drains  have  been 
choked  up;  and  the  whole  surface  presents  a  mass  of  ruins  and  rub- 
bish." 

The  applicability  of  all  that  has  just  been  stated,  in  a  remedial  or  hygi- 
enic point  of  view,  to  the  present  condition  of  things  in  California,  is  too 
apparent  to  require  any  further  comment  at  our  hands.  While  urging, 
therefore,  systematic  and  thrifty  culture  of  the  soil,  with  pro*per  ditch- 
ing and  draining,  as  well  as  a  careful  handling  of  all  products,  and  a 
general  planting  of  trees  in  all  parts  of  the  State,  especially  on  the  sides 
of  the  irrigation  canals  and  around  the  reservoirs,  I  wish  to  call  special 
attention  to  a  particular  tree,  which,  it  would  seem,  is  well  calculated  to 
counteract  and  neutralize  the  evil  effects  which  it  is  apprehended  will 
result  from  the  system  of  irrigation  now  adopted.     I  allude  to 

THE   EUCALYPTUS    GLOBULUS,    OR    BLUE-GUM   TREE,    OF    TASMANIA. 

Although  the  properties  of  this  ti-ee,  in  regard  to  the  prevention  of 
malarious  disease,  have  in  all  probability  been  exaggerated,  still  there  is 
strong  evidence  that  it  does  exert  an  advantageous  sanitary  influence. 
As  introductory  to  what  I  have  been  able  to  gather  from  reliable 
sources  on  the  subject,  I  will  first  quote  from  a  lecture  recently  delivered 
by  Professor  Bcntley,  before  the  Eoyal  Eotanic  Society  of  England: 

"The  first  and  most  important  influence  which  thjs  tree  exerts,  and 
that  which  has  brought  it  more  especially  into  notice,  is  its  power  of 
destroying  the  malarious  agency  which  is  supposed  to  cause  fever 
jn  marshy  districts;   from  which  circumstance  it  has  been  called  the 

lever.dcBtroying  tree/  It  is  in  this  respect  commonly  regarded  as 
bemg  serviceable  in  two  waj^s:  first,  by  the  far-spreading  roots  of  this 
gigantic  tree  acting  like  a  sponge,  as  it  were,  and  thus  pumping  up 
water  and  draining  the  ground;  and,  secondly,  by  emitting  odorous 
antiseptic  emanations  from  its  leaves.  Probably  the  influence  of  th.e 
iatter  is  mot  small;  although  I  am  by  no  means  of  the  opinion  enter- 
xained  by  some  writers,  that  these   emanations  are  without  effect,  I  do 

ot  certainly  believe,  as  has  been  recently  stated,  that  the  branches  of 
a  solitary  eucalyptus  tree  can  have  had  any  effect  in  neutralizing  the 
naiarious  influence  of  a  district  previously  constantly  in^cted  by  fevM-j 
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but  1  do  think  that  the  foliage  of  groves  of  eucalyptus  trees,  by  diffus- 
iDg  an  agreeable,  aromatic,  eamphoraceous,  stimulating  odor  in  the  sur- 
rounding air,  does  have  an  appreciable  i*ifluence  in  neutralizing  marshy 
miasmas,  and  thus  improving  the  healthiness  of  the  district. 

"But  whatever  be  the  cause  or  causes  which  render  a  marshy  dis- 
trict thus  comparatively  healthy  to  what  it  was  before  the  introduction 
of  the  eucalyptus  trees  into  the  neighborhood,  the  fact  is  unquestion- 
able, and  is  now  testified  to  in  various  parts  of  the  world.  Thus,  at  the 
Cape,  in  a  very  few  years,  the  cultivation  of  the  eucah'ptus  has  com- 
pletely changed  the  climatic  condition  of  the  unhealthy  parts  of  that 
colony;  and  in  Algeria,  where  it  has  been  tried  on  a  large  scale  in  a 
district  previously  noted  for  its  pestilential  air  and  consequent  preval- 
ence of  fever,  not  a  single  case  now  occurs,  although  the  trees  are  not 
more  than  nine  feet  high;  and  in  the  neighborhood  of  Constantia  it  is 
also  stated  that  at  another  noted  fever  spot,  covered  with  marsh  water 
both  in  Winter  and  Summer,  in  five  years  the  whole  distnet  was  dried 
up  by  fourteen  thousand  of  these  tr^es,  and  the  inhabitants  now  enjoy 
excellent  health.  In  Cuba,  again,  marsh  diseases  are  fast  disappearing 
from  the  unhealthy  districts  where  this  tree  has  been  introduced.  In 
the  Department  of  the  Var  it  is  also  said  that  a  station  house,  situated 
at  one  end  of  a  railway  viaduct,  so  pestilential  that  the  officials  could 
not  be  kept  there  longer  than  a  yeai%  is  now  as  healthy  as  any  other 
place  on  the  line,  in  consequence  of  the  planting  of  a  few  eucalyptus 
trees.  Numerous  other  instances  might  be  cited  to  the  same  effect  as 
having  occurred  in  France,  Spain,  Italy,  Germany,  and  other  parts  of 
the  world;  and  we  cannot  doubt,  therefore,  that  although  the  effects 
haA^e  been  to  some  extent  probably  exaggerated,  the  statements  are  sub- 
stantially correct,  and  that  this  tree  does  possess  a  most  beneficial  effect 
in  neutralizing  and  improving  the  malarious  influence  of  marshy  dis- 
tricts. 

"The  timber  of  many  species  of  eucalyptus  is  remarkable  for  its 
solidity,  hardness,  and  durability,  and  lor  its  power  of  resisting  the 
attacks  of  insects  and  the  teredo,  as  also  the  influence  of  moisture. 
Baron  von  Muller  found  that  the  ashes  of  these  trees  *  contained  a  larger 
proportion  of  potash  than  the  elm  or  maple,  which  are  the  ti-ees  most 
esteemed  for  that  purpose  in  America.  The  yield  from  the  latter  trees 
is  estimated  at  ten  per  cent  of  the  ashes,  while  that  from  the  eucalyptus 
is  twenty-one  per  cent/  The  barks  of  many  species  are  also  used  ex- 
tensively for  tanning.  A  number  of  species  also  exude  a  very  astringent 
substance,  which,  from  its  resemblance  to  the  ordinary  medicinal  kino 
both  in  appearance  and  properties,  is  commonly  designated  as  eucalyptus 
or  Botany  Bay  kiiro.  It  is  employed  for  the  same  medicinal  purposes 
as  our  officinal  kino,  and  also  for  tanning  and  dyeing.  Another  sub- 
stance, called  eucalyptus  or  Australian  manna,  is  also  yielded  by  several 
species.  It  occurs  in  small,  rounded,  opaque,  whitish  masses,  with  an 
agreeable,  sw^eet  taste.  It  has  a  similar  action  to  the  ordinary  manna, 
and  contains  somewhat  similar  constituents.  Another  in)portant  product 
of  the  eucalypti  is  the  essential  oil.  This  oil  is  stored  up  in  the  pellucid 
glands  contained  in  the  leaves,  and  readily  observed  when  these  are  held 
lip  to  the  light,  by  the  semi  transparent  appearance  they  then  exhibit. 
The  oil  chiefly  consists  of  a  substance  culled  by  its  discoverer,  Cloez, 
eucalyptolj  a  liquid  body,  in  chemical  characters,  resembling  camphor. 
From  the  quantity  of  oil  contained  in  the  leaves,  they  yield,  when 
burned,  a  very  large  uroportiou  of  gas;  and  it  is  said  that  one  of  the 
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S  tyst'ufcl'  "^'^-^^  "^^  '"^^  '  '-^  «-  ^-Shted  by  gas  extracted 

oel'^felSfXKnt^^^^^^^^  this  plant  have 

rated  statements  that  have  been  mid e  ^'Z^^^^^y  ^^^^  oi  the  exagge- 
eucalyptus  bark  and  leaves  in  fevers  hav.nr"'*'  '^  ^'^^  efficacy  of 
idea  that  the  bark  contained  an   araloM."'!"^""''*-;  '^^  mist/ken 
with,  quinine,  the  well  known  alkaloid  of  .5n.h^u'"f'  '^  ''^^  identical 
ton,  the  Government  chemist  of  ol?.^      C'n^hona.ba'-ks.     But  Brousrh- 
of  the  bark  and  leaves!  sat.?thatSe"rn'  """'^  '^'•''"'  -^-'"'"atfon 
loids  of  cinchona  bark  eiist  in  ti  e  nKn     -^    •^"'"'"^  "«»•  ^^e  other  alka- 
erties  the  plant  possesses  woud  tlrr/'r'''''""*'."-     What  prop- 
present,  to  be  due  essentianr  o  tKLi      ''7' '°  ^f' ^«  ^"«^"  ^^ 
noticed  as  the  principal  eons  Lent  of  l^lTll  o^ .fucajyptol,  already 
mony  of  numerous  medical  praotiioL?^^  ^'"^''^  ^^e  testi- 

where  the  plant  has  been  int?oduceT  »nd  ZT'T^  ^^f^'  ""^  ^^^  ^"'''d 
fevers  in  Australia  and  othei  countrit^  i  '^  ^'''P"'^''  reputation  in 
does  possess  antiperiodic  p^Ss  1^11^^  ^''^''^X^o^^'^  *hat  it 
tant  than  those  ot"  cinchona  bark      '  ^^^''^"Sh  those  are  far  less  irapor- 

peter  of  marshy  districts,  the  genus  muTt  hp'r^'"^  ^^^  pestilential  char: 
important  to  rnan  in  the  ve^efabTe  krffdom."  ^^'^"'^  "'  ^""  ^^  '^"^  "^^^^ 

dre'?3fevrt;ro';V?ffat';fn  ^'  """"'f^'  «^^^^'  «'^h*-"  "- 
of  Sciences  by  M.  Gimblrt  in  whT^r  '^".*^*^  *"  ^^^  *''•«"«*'  Academy 
eucalyptus]  irioging  up  Vithlcred  m^'"''!.'.'*^^^  "^  tree  [like  the 
from  the  soil  ten  times  it!  weiX  of  wJfr-''^'"^P'''''"^''  ^l^^o'-bing 
gjv.ng  to  the  atmosphere  aSenticcImnL'"/^""'^'-^^'^*'  ''o^rs,  and 
play  a  very  important  part  in   i^^,.    ?^'»Pho™ted    emanations,  should 

tricts."    The  winter  fLSes  a  Kof'tLn''  ^'''''''  of  malarious  I 
interesting.  ^  ^^^  ot  the  numerous  results,  which  are 

in  Ca;?Sy::T.e?;tS;  l^ei^^S^ '^.i''^''-  -itary  plantations 

years  were  found  sufficient  trc-han-eth.Lfr'"^"'-     ^''^'^  «■•  ^^''^^ 

TotliTgtlKlt'-^^'?^^^^^^^  -nd,tion.and  the 

through^ut^7h:^^>tet'fors:iors\r  A^" '"  '^'r'  *"«  --'^P^- 

^^"i^o^^tVi^^^;r£i^^^^^^^  ''' 

P'-operty  sitaatel  o"ar 'the' Rif  f  Kv.ffh  "''"  ""'  ^'^^«'  "  '  ^^-^  - 
produced  intermittent  fever  amon^elf'T'  ^  ^"janations  from  which 
year.  In  the  Spri„<.  of  ei^rte^,?  h  fT'^  f"^  *''''"'««'-^ants  every 
«Pon  this  farm  thirteen  thotS  plants  of  fh'  «'^Y'^^^'^"'  '  P''"''«^ 
J«'y  of  that  year,  the  season  ?nwhk.hH?!  r^  eucalyptus  globulus.     In 

BenM,,,^.,,.„  .-d;-_^Yptns  S^,--  P'-ted  upon  the  farm  of 
past  been  noted  for  its  insaluhwVr  i!  ■  ^^  ^as /or  several  years 

Si^h^^""^' *'^««"tire  year      The  tTo'uJ^^^^  with   marshes    , 

«oiI  became  perfectly  dry  in  five  ve^s      Tl.«  H  ^  <i'sappeared,  and  the 
J      y       nve  yeais.     The  atmosi^her^  is  constantly 
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charged  with  aromatic  vapors,  the  farmers  are  no  longer  troubled  with 
disease,  and  their  children  are  bright- with  health  and  vigor. 

The  operations  of  the  manufactory  of  Gue  in  Constantine  were  ren- 
dered wholly  impracticable  during  the  Summer,  on  account  of  the  pesti- 
lential emanations  from  the  marshes  with  which  it  was  surrounded. 
M.  Saulier  conceived  and  put  into  practice  the  idea  of  planting  a  large 
number  of  eucalyptus  trees  in  these  marshes,  and  in  three  years  about 
twelve  and  a  half  acres  of  the  marshy  soil  were  converted  into  a  mag- 
nificent park.  The  water  completely  disappeared,  and  the  health  of  the 
workmen  has  since  been  in  good  condition. 

In  consequence  of  the  large  grove  of  eucalyptus  globulus  on  the  farm 
of  Maison-Carree,  which  is  situated  in  a  district  in  which  the  inhabit- 
ants formerly  succumbed  to  the  malaria,  similar  hygienic  revolutions 
have  taken  phi ce,  i   j  i       j 

It  is  stated  by  land  owners  in  Cuba  that,  there  also  the  paludal  ana 
telluric  diseases  have  disappeared  from  the  malarial  districts  where  the 
eucalyptus  has  been  cultivated. 

According  to  Earael,  Australia  is  very  healthy  where  the  eucalyptus 
flourishes,  and  unhealthy  where  the  tree  is  not  found. 

On  the  banks  of  the  Var,  near  the  entrance  of  a  railroad  bridge,  is 
situated  a  garrison  house,  near  which  earthworks  were  thrown  up  to 
dam  the  river  in  order  to  build  the  bridge.  The  malaria  arising  from  it 
made  it  necessary  to  change  the  guard  each  year.  Two  years  ago,  M. 
Yillard,  the  engineer  in  charge  of  that  section  of  the  road,  planted 
forty  trees  in  the  vicinity  of  the  building,  and  since  that  time  this  post 
has  been  the  most  healthy  in  the  country. 

In  the  Arckiv  der  Fharraade,  November,  eighteen  hundred  and  seventy- 
four,  Dr.  I.  Homeyer  has  an  article  of  over  twenty  pages  on  its  leaves, 
and  their  ethereal  oil.  It  is  illustrated  by  several  wood  cuts,  and  he  con- 
cludes that  the  oil  consists  of  two  turpentines,  and  of  cymol. 

Dr.  G.  Vulpius,  in  the  same  journal,  attributes  to  this  ethereal  oil  the 
beneficial  effects  of  the  eucalyptus  on  miasmatic  localities. 

Mr.  J.  Bosisto,  President  of  the  Pharmaceutical  Society  of  Victoria, 
points  out  that  the  eucalyptus  probably  exerts  its  influence  in  this 
respect:  first,  physically,  by  powerful  root  aciion  in  absorbing  humidity 
from  the  earth ;  by  its  being  evergreen,  and  in  continuous  action;  by 
the  abundance  of  its  leaf  surface;  by  its  evaporation  of  water,  oil,  and 
acid  under  a  perpetually  genial  atmosphere;  and,  chemically,  by  the 
power  of  its  volatile  oil,  and  volatile  acid,  abuudantly  ijresent  m  the 
plant  and  air,  to  produce  peroxide  of  hydrogen.  ,      ^  n 

While  this  paper  is  going  through  the  press,  we  gather  the  following 
from  the  "Medical  and  Surgical  Eeporter/'  of  Philadelphia,  August, 
eighteen  hundred  and  seventy-five: 

"  We  are  not  without  hope  that  the  eucalyptus  will  redeem  its  reputa- 
tion. Dr.  Cossori  recently  announced  that  its  effect  \ri  Algeria  has 
been  very  marked.  Since  the  growth  of  plantations  of  this  tree  around 
the  Lake  of  Fezzara,  the  malaria,  which  formerly  was  intense,  has 
almost  disappeared.  ^        .    ^V       x»      •  u 

"The  village  of  Ain  Mokra,  according  to  Captain  JNey,  turnishes  an 
equally  striking  instance.  The  station  was  formerly  so  unhealthy  that 
.  it  was  necessary  to  change  the  French  garrison  every  ^yq  days,  on 
account  of  the  number  of  men  attacked.  Fever  has,  however,  become 
jnuch  more  rare  since  plantations  of  eucalyptus  globulus  have  been  made 
on  the  shores  of  the  lake,  and  the  sides  of  the  railway-,  which  include, 
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altogether,  sixty  thousand  trees.  A  writer  in  the  Paris  Tem.ps  mentions 
a  still  more  singular  effect:  namely,  that  parasites  {phylloxera,  etc.)  dis- 
appear from  vmes  growing  near  the  eucalyptus.  The  experiment,  made 
during  several  years,  and  in  several  vineyards,  has  been  uniform  in  its 
result. 

«  It  is  interesting,  in  connection  with.these  facts,  to  observe  that  the 
leaves  of  this  plant  contain  an  ethereal  oil,  of  which  even  halfdried 
leaves  contain  six  per  cent,  and  that  this  oil,  according  to  Girabert,  is  a 
very  powerful  antiseptic.  It  will  preserve  blood  and  pus  as  long  as 
carbolic  acid  (five  months  and  more),  and  far  longer  than  oil  of  turpen- 
tine. It  prevents  also  the  appearance  of  fungi  or  vibrios.  These 
observations  have  received  independent*  confirmation  from  Binz  in  Ger- 
many." ' 

These  evidences  go  far  to  establish  the  fact,  that  the  eucalyptus  globu^ 
lus  has  a  good  effect  in  preventing  the  spread  of  malarial  diseases,  and 
that  It  may  serve  decidedly  practical  purposes  in  this  particular.  But  the 
most  remarkakble  accounts  from  the  eucalyptus  tree  are  those  that  come 
from  nearer  home.  We  find  in  the  Kern  County  Courier  an  indorsement 
of  the  claims  of  this  tree,  which  we  copy,  being  confident  that  it  will  in- 
spire confidence  in  what  we  have  said  on  this  subject.  •  The  editpr  of  the 
Courier  derives  his  information  from  personal  observation,  he  being  the 
owner  of  a  farm  upon  which  the  matter  was  tested.  He  states  his  ob- 
servations and  experiences  as  follows: 

''  We  speak  somewhat  positively  in  regard  to  the  sanative  or  anti- 
malarial influence  of  the  eucalyptus.     If  all,  or  even  part  of  the  evi- 
dence  we  have  read  on  the  subject,  coming  fram  sources  entitled  to  the 
utmost  confidence,  is  true,  we  are  certainly  justified  in  so  doing.     But 
we  are  not  accustomed  to  speak  positively,  or  to  say  in  effect  we  know, 
unless  we  have  the  evidence  of  our  own  observation  or  personal  experi. 
ence.     In  regard  to  the  anti-malarial  influence  of  the  eucalyptus,  we 
have  this  conclusive  evidence.     We  have  given  it  what  we  regard  as  a 
reasonably  fair  test  on  our  own  farm.     This  is  cultivated  by  two  families, 
or  companies,  of  Chinese.     One  company  lives  near  the  north  and  the 
other  the   south    end   of  the  premises,   about  three  fourths  of  a  mile 
apart.     The  localities  both  parties  inhabit  are  favorable  to  the  develop- 
ment of  malaria.     The  soil  is  rich,  moist,  and  teeming  with  vegetable 
lite,  and  the  free  sweep  of  the  prevailing  wind  is  obstructed  by  the  in- 
tervention of  dense  thickets.    As  might  be  expected,  they  have,  every 
year,  during  the  heated  tenn,  suffered  with  malarial  fever.     Last  Winter 
we  determined  to  test  the  much  vaunted  virtues  of  the  eucalyptus.     la 
I*ebruary  we  gave  to  the  party  at  the  north  end  two  ounces  of  the  seed, 
With  directions  that  it  should  be  plajited.near  the  house..    It  germinated 
unely,  and  produced  several  thousands  of  young  plants,  but  the  frost 
i^illed  most  ot*  them.    About  twelve  hundred,  however,  survived.     These, 
^hen  the  heated  term  commenced,  had  attained  an  average  height  of 
two   feet,   and    emitted   a    strong   aromatic   or  camphorous  odor,  per- 
ceptible at  a  distance  of  a   hundred   yards.     In    due  time   the   party 
at  the  south  ^nd  were  visited  by  their  usual  mildly-distressing  fever, 
t>iit   up   to   the   present   time    we    have    looked   in   vain    for    the   first 
symptoms  to  develop  in  the  other.      They  are  all,  to  their  own  as- 
lonishinent,  m  the  most  robust  health.     These  trees  now  average  more 
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than  three  feet  in  height,  and  the  atmosphere  of  the  h««««  i^J;^"^^ 
imprecrnated  with  their  odor.  We  have  investigated  in  y^'^/or  other 
causes  to  which  to  attribute  the  anomalous  state  of  he^'^h  «f.  ^«^^^°- 
mates,  and  can  find  none  hut  the  reputed  sanative  P^^P^f '««//*; ^^'J''"^, 
We  h^ve  finely  become  convinced  from  the  «''d<.nce  of  oar  own  sen^^^^^^ 
that  it  will  do  all  the  current  accounts  given  of  it  allege,  and  i)ropose, 
the  coning  season,  to  plant  it  on  all  the  waste  places  and  corners  on 
our  frrie  can  Lpare  from  other  purposes.  If  everybody  would  do 
iXwise  the  great  valley  of  Kern  County  might  soon  take  rank  among 
the  Sanitariums  of  the  State,  because  as  yet  no  disease,  except  a  mild 
JvL  of  malarial  fever,  has  shown  itself.  Every  land  owner,  be  his  pos- 
sessions Targe  or  small,  should  put  it  in  the  light  of  a  duty  to  plant  more 
or  less  of  the  eucalypti." 

The  foregoing  testimonials  afford  some  idea  of  the  interest  whio-h  has 
taken  rootin  the  public  mind,  with  regard  to  this  tree,  °o  only  ui  Call- 
fornia,  but  in  many  diverse  portions  of  the  earth  J^.^^'«  "tfi^"^  '* 
would  seem,  is  almost  of  as  rapid  growth  as  that  of  t'^f  ^'^^^  .!^«'^VaS^ 
testimony  of  the  medical  profession,  too,  while  it  is  not  so  extiavagantly 
eangrne^as  that  of  the  laity,  is,  nevertheless,  general^  «"^«^'"S>ng; 
To  the  separate  question  devoted  to  this  sub  ect  in  the  circular,  viz. 
^BoyoulnL  of  any  instance  in  which  the  planting  of  trees  ondespecmly 
of  thLucalyptus,  has  exercised  a  modifying  influence  on  ^'^^Sfj^'f.^' 
ZutentdiseaLf'-ihe  answers  from  medio^i  men  ^ave  all  been  to  t^ 
effect  that  the  period  of  observation  and  experience  has  been  too  shoit 
to  authorize  the  expression  of  any  positive  0P'"i?°8-  ,^''?.7"f,7"f 
reports  and  communications,  however,  possess  much  valile  in  this  con- 

nection: 

[Extract  from  the  Annual  Report  of  the  Board  of  Directors  of  the  California  Pharmaceu- 
tical  Societyi  October  ytn,  lo/^.j 

The  remedial  powers  of  the  eucalyptus  globulus,  a  native  of  Australia, 
are  reeeivinff  much  praise  from  various  portions  ot  the  world. 

This  tree^Cfor  ^ueh  it  is)  is  the  subject  of  an  important  memoir  by 
Professoi  Gublen     It  belongs  to  the  natural  order  myrtaccB--the  same 
rhatT^iS!^.B^         clove,  iLento   berry,  also   the  raelaleuca.^^^^^^^ 
^vhLch  yields  caieput  oil.     The  species  of  eucalyptus  grows  often  to  a 
Ji^nt^.Z,  Jme  of  the  genus^clipsing  even  the  famed  seg^^oiasjyi 
Inv  own  Stat'e.     It  is  impregnated  in  all  portions  with  a  peculiar  ar^^^ 
^atic   substance,  most  abundant,  however,  in  \1^%1^^^.\%^^^^^^^ 
which  yield  by  distillation   about  four  per  cent  of  a  ^^agiant  voUtile 
oil;  this  is  mobile,  nearly  colorless,  and  has  a  camphoraceous  odoi ,    (Ihe 
odor  of  the  leaves  very  nearly  resembles  that  of  cajoput  oil.)     By  Irac- 
tronaldistiilation  it  is  leparat-'ed  int(5  several  constituents,  ot  which  the 
niost  interesting  has   been  described   by  M,  Cloez  under  the  name  of 
eucalyptol.     By  collecting  the  most  volatile  portion  from  the  oil  by  dis- 
XuoCredisIillation  from  caustic  potash  and  chloride  of  ealcni"^.  ^ 
product  boiling  at  175-  centigrade,  deflecting  the  ray  of  Pol^nzatio^^^^^^ 
the  right,  and  incapable  of  congelation,  is  obtained   having  the  formula 
C,2  H20  b,  which  is  the  substance  in  question.     It  is  veiT  8olub  e  m 
alcohol,  which  solution,  when  highly  diluted,  is  eminently  a  perfume. 
Cooled  to  zero  and  subjected  to  the  action  of  gaseous  chlor-hydr  c  acid 
absorption  of  the  gas- takes  place,  accompanied  with  an  f""^^"^'^^^^^^ 
tallizationj    these  crystals,  however,  are  not  permanent,  spontaneous 
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decomposition  taking  place  in  a  short  time  with  the  production  of  an 
aqueous  solution  of  chlor-hydric  acid,  and  a  peculiar  hydro-carbon,  boil- 
ing at  168°  centigrade.  The  action  of  anhydrous  phosphoric  acid  upon 
it  yields  a  liquid  hydro-carbon  boiling  at  165"^  centigrade,  and  having  a 
specific  gravity  of  .835  at  12°  centigrade  (that  of  eucalyptol  being  .905 
at  S*'  centigrade),  and  has  the  formula  Ci 2  His,  differing  from  eucalyp- 
tol in  its  loss  of  the  elements  of  water.  It  has  been  named  eucalyptene. 
In  the  reaction  a  polymer  of  eucalyptene  is  formed,  which  boils  at 
temperatures  not  exceeding  .300^  centigrade.  The  hydro  carbon  formed 
by  the  spontaneous  decomposition  of  the  crystals,  formed  from  the  action 
of  chlor-hydric  acid  gas  upon  eucalyptol,  is  also  thought  to  be  eucalyp- 
tene. Eu3alyptol  prevents,  in  a  remarkable  degree,  the  development  of 
cryptograms.  Solutions  of  the  organic  alkaloids  prepared  with  an 
aqueous  solution  of  the  same,  remain  clear  for  a  long  time  after  those 
prepared  with  pure  water  are  turbid  with  confervoid  growths.  It  has 
been  stated  that  the  eucalyptus  globulus  contains  a  peculiar  alkaloid, 
but  as  neither  Cloez  or  Gubler  obtained  it,  its  existence  is  uncertain. 
Alkalies  give  with  the  aqueous  solution  a  voluminous  precipitate  but 
slightly  soluble  in  alcohol,  ether,  or  water;  to  water  and  alcohol  it  im- 
parts a  pinkish  tinge.  The  precipitate  is  readily  soluble  in  dilute  acids, 
which  solutions  are  colorless,  or  nearly  so  (being  completely  decolorized- 
by  an  excess  of  acid),  and  yield  upon  neutralization,  even  after  treat- 
ment with  animal  charcoal,  a  deep  purplish  black  precipitate.  A  hot 
alcoholic  tincture  of  the  leaves  upon  cooling,  lets  fall  a  precipitate 
which,  when  purified  by  solution  in  boiling  alcohol,  separates  on  cooling 
as  a  bulky,  greenish  white  precipitate.  Neither  this,  nor  the  one  obtain- 
able by  precipitation  of  the  decoction,  have  been  sufiiciently  studied. 
Experiments  are  in  progress  by  a  member  of  this  society,  and  the  results 
will  in  due  time  be  published. 

The  leaves  of  the  tree,  contrary  to  expectation,  yield  no  camphor, 
unless  we  consider  eucalyptol,  which  indeed  appears  to  be  the  homologue 
of  ordinary  camphor,  as  such. 

This  species  of  eucalyptus  is  common  in  and  about  San  Francisco,  and 
is  easily  cultivated.  It  is  the  "Blue  Gum''  of  Victoria  and  Tasmania, 
and  is  known  in  Spain  as  the  "fever  tree,"  from  its  efficacy  in  the  treat- 
ment of  inter  mitten  ts,  having  effected  cures  in  which  quinine  had  failed. 
It  is  a  tree  of  extraordinarily  rapid  growth,  having  been  known  to 
increase  in  height  half  an  inch  in  twenty-four  hours.  As  a  remedial 
agent  it  has  been  exhibited  in  many  forms,  viz:  the  powdered  leaves, 
infusion  and  decoction,  aqueous  and  alcholic  extracts,  tincture  and  in 
cigarettes. 

The  tincture  has  been  used  with  benefit  in  asthma,  by  inhalation. 
Eucalyptol  has  also  been  exhibited  in  pills  and  capsules,  and  is  recom- 
mended in  emulsion. 

In  July,  eighteen  hundred  and  seventy-two,  Mr.  B.  B.  C.  Stearns  read 
before  the  California  Academy  of  Sciences  the  following  paper; 

ON     THE     ECONOMIC     VALUE    OF     CERTAIN     AUSTRALIAN     FOREST     TREES,    AND 
THEIR     OULTIVATION    IN     CALIFORNIA. 

Australian  forest  trees  propagated  from  the  seed,  with  perhaps  a  few 
exceptions,  thrive  remarkably  in  Californiaj  the  climate  and  soil  appear 
to  be  Clearly  or  quite  as  favorable  to  the  growth  of  these  exotics  as  of 
the  native  forest  forms. 
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In  many  of  the  principal  towns  in  this  State,  especially  in  and  around 
San  Francisco,  in  the  neighboring  City  of  Oakland,  and  adjoining  towns 
on  the  easterly  side  of  San  Francisco  Baj^,  fine  epecimensof  many  of  the 
Australian  forest  species  are  exceedingly  numerous.  The  most  popular 
of  these  belonging  to  the  genera  Acacia  and  Eucalyptus,  have  been 
planted  for  ornamental  and  shade  purposes;  the  light  feathery  fern-like 
foliage  of  some  of  the  acacias,  their  gracefulness,  beaut}^  and  color, 
combined  with  rapid  growth,  present  so  many  advantages  as  to  fairly 
entitle  them  to  popular  esteem.  Of  the  acacias  recommended  by  Dr. 
Mueller  on  account  of  their  economic  value,  (^)  I  am  not  aware  of  any 
being  cultivated  in  this 'State  for  that  object.  A.  decurrens  (=J.  molliS' 
sima)^  also  A,  lophantha^  and  some  other  species,  are  frequent,  and  highly 
prized  for  ornamental  purposes.  From  twenty  to  thirty  species  are 
enumerated  in  the  catalogues  of  the  principal  nurseries. 

The  many  valuable  properties  of  the  species  mentioned  in  the  foot- 
note, combined  with  rapidity  of  growth,  would  warrant  cultivation  on 
an  extensive  scale,  which,  if  judiciously  conducted,  would  be  highly  ad- 
vantageous to  the  State,  and  yield  a  handsome  return  upon  the  capital 
invested.  Mueller  says  that  the  wood  of  A»  decurrens^  popularly  known 
as  the  "Black  Wattle  or  Silver  Wattle,"  can  be  used  for  staves,  but  its 
chief  use  would  be  to  afford  the  first  shelter,  in  treeless  localities,  for 
raising  forests.  Its  bark  rich  in  tannin,  and  its  gum  not  dissimilar  to 
gum  arabic,  render  this  tree  also  important. 

A,  homalophylla  has  a  "dark  brown  wood,  is  much  sought  for  turn- 
ers' work  on  account  of  its  solidity  and  fragrance.  Perhaps  its  most 
extensive  use  is  in  the  manufacture  of  tobacco  pipes." 

A,  melanoxylon  "is  most  valuable  for  furniture,  railway  carriages, 
boat  building,  casks,  billiard  tables,  pianofortes  (for  sound-boards  and 
actions),  and  numerous  other  purposes.  The  fine  grained  wood  is  cut 
into  veneers.  It  takes  a  fine  polish,  and  is  considered  equal  to  the  best 
walnut."  Under  favorable  circumstances,  it  attains  "a  height  of  eighty 
feet,  with  a  stem  several  feet  in  diaftieter."  This  species  .requires  a 
deeper  and  moister  soil  than  Acacia  decurrens  and  Acacia  lophantha,  vvhicli 
are  especially  recommended  for  their  abilitj^to  resist  drought,  and  there- 
fore particularly  applicable  to  treeless  and  sterile  areas  in  the  southern 
part  of  California,  and  the  adjoining  country,  where  the  temperature 
does  not  decline  below  ten  degrees. 

The  peculiar  j'ellow  displaj^ed  in  the  China  silks  and  other  articles,  is 
obtained  from  the  yellow  flowers  of  a  species  of  acacia,  and  is  of  an  ex- 
ceeding permanent  character. 

The  acacias  are  easily  propagated  from  seed,  as  I  have  (with  some 
species)  practically  tested;  and  it  is  not  unlikely  that  the  flowers  of 
most  of  the  species,  which  are  yellow,  might  be  equally  as  valuable  for 
the  dyer,  as  ttJC  variety  cultivated  or  used  by  the  Chinese. 

Of  the  Eucalypti,  JEJ.  globulus  is  very  common  in  California,  and  easily 
cultivated;  it  is  the  blue  gum  of  Victoria  and  Tasmania.  "This  tree  is 
of  extremely  rapid  growth,  and  attains  a  height  of  four  hundred  feet, 
furnishing  a  first-class'  wood.  Shipbuilders  get  keels  of  this  timber  one 
hundred  and  twenty  feet  long;  besides  this  they  use  it  extensively  for 
planking,  and  msmy  other  parts  of  the  ship,  and  it  is  con.sidered  to  be 
generally  superior  to  American  rock  elm.  A  test  of  strength  has  been 
made  between  some  blue  gum,  English  oak,  and  Indian  teak.     The  blue* 

(1)  A.  decurrens,  Willdi  also  A,  homalophylla,  Owiw,  and  A.  melanoxylon,  B,  Br» 
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gum  carried  fourteen  pounds  more  weio-bt  thari  f  Kn  ^  t 
pounds  and  four  ounces  more  thanTeak   „  ^on  A  '         '  ''''^  seventeen 
gum   wood,  besides  for  ship  buildTni  ts  virv^.^     '^^f  ^  inch.     Blue 
penters  for  all  kinds  of  outdoor  wonfal^fnlT;^^^  ''^^^    by  car- 

ers-lasting  about  nine  yearsLrz   shS^  fnH      '1  ^'^^I«,  railway  sleep- 
variety  of  other  purposes^'Ji)  '  ^""^  'P^^'^^  ^f  ^I'^ys,  and  a 

^^Sh  ^M^X^^^^^^^^  of  eucalyptus  and  the  facility 

any  experience  wiRTr^'A^rS^  "^^^'^"^1^  ^^^^  ^-'^  hS 

have  specimens  of  it  growin<.  m  on  tl^eh  <.^n.^T^''P^^"^  ^'''^'''  ^^^ 
aware  of  its  value  otherwise  ?h^nf?.'  ^'^""^\^r«  their  yards  are 
deemed  it  a  matter  of  interest  as  wpH  .  ''T""^''^''^  purposes,  I  have 
Pr,  Mueller's  valuable  Jroer  nZfl  ^^  "^P^jtance  to  quote  from 
the  seed  and  raised  ma^n/rpecimr^  '^'^  ^^"^  gum  from 

circumstances,  I  can  indore'^rhrreLrk'^ofThe^^^^^^^^^  '''''"^'^ 

have  quoted.     An  instance  of  rapid^^tth  immJ^^  'T  '^^^"^  ^ 

^^^7^tion,i,  that  of  a  specimen^  pn?cSd  bTme  nf  ^  ""^''  ^^^  ^^- 
which  at  the  time  of  plantincrrTann^rtfif^^^^     K        ""{  ""  nurseryman,    " 
enty  one)  measured  frLVtheVound^^^^^^^^^^  ^"f.^^^.^  ^"^  «<^^^- 

half  feet,  and  in  about  eleven  monthirn  i!  ^^^^\"^«  ^'P  ^^^  and  one 

dred  and  seventy-one  )  E^ea^o^/n^^^  '?^^^^^  ^^'^^^^^^  b««- 

tbe  diameter  of' the  staJk  w^^^^^^ 

final  measurement  one  and  Three  nua^^^^^^^^^  ^^  ^"^^^  ^"^  ^'  ^he 

of  instances  far  exceeding  m^S   but  h^hn^TK^'.^^^^ 
that  we  had  very  little  rain  afL?WtL^^^      ^  should  be  borne  in  mind 
that  the  locality  was  aporneXth '^         T'  ^^^"^^^'^^  ?;"^  furthermore 
tree  was  occasionally  C  oX  ^oSeraSxf tf  ^  ^^^« 

time.     Other  trees  of  this  ZeciZilln^^^^^^^  ^"'!"^  ''  P^^^  ^^  '^^ 

remarkable  scrowth  •    sneoim^nl  V^      i    u^  ^^^  ^"""^^  ^'"^^^  ''^^^  i»ade  a 
growth  I  have  nored,sCraAir^^^^^  T  ^^^   '^'   «^^^'    ^^^<>«e 

one  days,  or  half  an  inch  pei  cC  ^"^  '  ^"^^  ^"^^^^  ''^  ''"^^-'y^ 

pendVcu1:;^rt\"'''^'^^^  '^'^'^  ^^-^-^^  -  -  surprising,  as  its  per. 


learV?;omi;  SwTon  S  '^'^^  ^^^^^  ^^  be  abTe  t^ 

success  thus  far,  an^p^sntt/o^tb^.^  ^^^^'  definitely  of  the 

tant  enterprise  [^)       P^^^P^cts  ot  this  highly  commendable  and  impor- 

\^ol^Ttl7^^^^^^^^^  attracted  the  atten- 

Jardin  d'Acclimation,  at  Alters  exct  P.Uh     'i''^^^.^  specimen  in  the 

»  B.port  of  ,1.  c„„„i„|„.„  „,  Ag™„„„.,  ,5jo,  p,  2J2 
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J     P  i«t«  it  has  been  stated  that  it 

furnishes  a  P««^^^'*^^,\*eenent  a  remedy  against  f^^'  ^^  T  fevers  has 
tens  lh«  *'"' °'  °„.,,hy  soil,  in  "l"''  >'  *    "Hon  from  it«  1«»«<».  ""J 

sr •  c)  7 ,  °  p.«i..  of  ^» w»'»««' rr™  DfK' 

Of  '.i..»«'i™»:^.K™b«  ot  *.  ^"''"ro^'pii""" « th.  ho,. 

teetimony  m  a  X  ILanltfl  of  his  experimentB  on  P^^^  .  ^    certain 

Maclean  .^elates  ^h«  -^t^^and.     He'  says,   n  --e  J--^^^^^^..^^,  per- 
pital  wards  «*  N«;^^^^;„  ^^^  cardiac  "slhma:  "  With  tne  i^^ 

procuringsleep-n  8U0h^^«^^«',.^,^^„y  of  a  ^'"^^^'-f^'^^f  treatment  of 
ke  ako  refers  to  th^J'^^^^.^.^fully  -.p  g  ,3  ^^^^^L^l^^ed  medicinally  in 
which  "  has  J>«fji;jf^''it  appears  that  it  is  ^^t  only  usea  ^^^  .^^ 

intermittent  ff  *^^«-.  „,",  J^h^t  cigars  are  made  fiom  the 
form  of  a  V'if*"' „'  "  htnined  by  smoking.  :„„,.nal8  have  found  a 

dr<,d  .»d  .,gi;ty  '•"'•y^^'Pf  ,bl.%p.oi»  » -'".'"d  riit  »g  &  'WP'. 

To?  r'r.ii^'f'^.rstv/r  "".«■-  »f  ^-^^^  vsSgr-"s 

E.  dipcrsicolor,  F.v.  Mueller,  ^  P^'<^P*'''*'°"mJ  as  doing 

reaching  four  ^^^^'^^I'^l^^  anTyoung  trees  are  reported  as  d«  ^y 

growth. 
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The  Eucalyptus  citriodoraf  Hooker,  a  native  of  Queensland,  "combines, 
with  the  ordinary  qualities  of  many  eucalypts,  the  advantage  of  yield- 
ing from  its  leaves  a  rather  large  supply  of  volatile  oil,  of  excellent 
lemon-like  fragrance.*' 

E.  gomphccephalaj  Candolle,  grows  to  a  height  of  "fifty  feet,  wood 
close  grained,  hard,  and  not  rending." 

Eucalyptus  marginata,  Smith,  "  the  Jarrah  or  mahogany  tree  of  S.  W. 
Australia,  famed  for  its  indestructible  wood,  which  is  attacked  neither  by 
chelura  nor  teredo,  nor  termites,  and  therefore  so  much  sought  for  jet- 
ties and  other  structures  exposed  to  seawater,  also  for  underground 
work,  and  largely  exported  for  railway  sleepers.  Vessels  built  of  this 
timber  have  been  enabled  to  do  away  with  copperplating.  It  is  very 
strong,  of  a  close  grain,  and  a  slightly  oily  and  resinous  nature;  it 
works  well,  makes  a  fine  finish,  and  is  by  shipbuilders  here  considered 
superior  to  either  oak,  teak,  or,  indeed,  any  other  wood."  The  tree  does 
not  grow  as  rapidly  as  the  blue  gum  in  Ihe  neighborhood  of  Melbourne, 
but  Dr.  Mueller  expresses  the  opinion  that  it  would  make  a  rapid  growth 
in  a  more  favorable  locality. 

The  E.  rostrata^  Schlecht,  the  red  gum  of  Victoria,  is  a  very  valuable 
species  for  the  "extraordinary  endurance  of  the  wood  .underground, 
and  for  this  reason  highly  valued  for  fence  posts,  piles,  and  railway 
sleepers;  for  the  latter  it  will  last  a  dozen  years,  and  if  well  selected, 
much  longer.  It  is  also  extensively  used  by  shipbuilders  for  mainstem, 
flternpost,  inner  post,  dead  wood,  floor  timbers,  futtocks,  transoms,  knight- 
heads,  hawsepieces,  cant,  stern,  quarter,  and  fashion  timber,  bottom 
planks,  bretisthooks  and  riders,  windlass,  bowrails,  etc.  it  should  be 
steamed  before  it  is  worked  for  planking."  Next  to  the  Jarrah  from 
W.  Australia,  this  is  the  best  wood  for  resisting  the  attacks  of  sea- 
worms  and  white  ants.  This  species  reaches  a  hundred  feet  in  height, 
which  is  also  the  height  of  the  next  and  the  last  of  the  eucalypti  re- 
ferred to  herein,  viz:  E.  sideroxylon^  Cunn,  which  produces  a  wood  of 
great  strength  and  hardness,  and  desirable  for  carpenters,  shipbuilders, 
and  wagonmakers,  being  suitable  for  wheels,  treenails,  belaying  pins, 
and  is  considered  the  strongest  wood  in  the  colony;  also  valuable  for 
.  railway  sleepers,  underground  work  in  mines,  etc. 

The  wood  of  the  gums  is  "  so  soft  at  first  as  to  render  the  felling, 
splitting,  and  sawing  up  the  tree,  when  green,  a  very  easy  process,  but 
when  thoroughly  dry  becoming  as  hard  as  oak."  [}) 

When  we  consider  the  fact  of  the  great  number  of  farms  in  California 
that  are  nearly  or  wholly  destitute  of  wood,  and  the  great  and  continu- 
ous expense  entailed  by  our  system  of  fencing,  the  importance  to  the 
farmer  of  dedicating  a  portion  of  his  land  to  the  cultivation  of  forest 
trees,  from  which  he  can  obtain  fuel  and  fencing  materials,  is  too  pal  pa- 
ble  to  admit  of  debate.  The  comparatively  small  expense  and  labor 
with  which  the  cultivation  of  a  few  acres  for  the  purposes  I  have  named 
is  attended,  its  absolute  feasibility  and  practicability,  with  the  beneficial 
results  that  would  flow  therefrom,  should  commend  itself  at  once  to 
every  farmer,  as  a  few  acres  of  timber  land  for  economic  purposes 
would  add  much  more  than  the  cost  to  the  cash  value  of  the  farm.  The 
boundaries  of  a  farm  should  be  marked  by  a  row  or  rows  of  trees,  thus 
defining  its  limits  by  living  monuments,  and  greatly  adding  to  its  beauty. 
From  these  rows,  as  the  trees  advance  in  growth  and  age,  some  wood 


(1)   Baird's  Diet.  Nat.  Hist.,  p.  235. 
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oo.ld.eou,and  where thef™^^^^^^^^^^ 

areas  of  the  60Uthern  part  oi  the  State  t^^  jai  e  protection, 

named  would  prove  an  ^^.P^^'V "Lw  as  thS^^^^^^^ 

the  planting  of  other  .pecj^es  of  t.mberas^thej  ^^  >^^^.^,^  ^^  .^  ^„ 

and  will  stand  excessive  drought,     iney  wo  ^^^  ^^ 

Monterey  cypress  W^ff  fJ[,^"K;;Ved   h^  "'^"^  y^^^' 

*^\"'\'Ts  SXs  pXose  wtl'b    colfon^  the  coast  w.nds 

ptaiira^^USnTotheorchar^^^^^^^^^^^ 

^  We  have  many  native  trees  ^^'^ ^f  P;'^^;^  Vnd  others  to  the  exotic 
and  while  calling  the  attention  of  'and  owners  an  ^^  ^^^^^^^^^^  „  p^. 
forms  above  mentioned,  a"d  their  special  q  ^^^^  ,^,  ^^^ing  an 

S:SjeTJmp"K^^^^^^^^^ 

purposes  mentioLd  they  will  answer  equally  welL  ^^^^^tunately 

*  It  must  be  remembered,  however,  that  on^  V\'Yn  .  e  arts,  and  which 
deficient  in  many  of  the  hard  ^00^8  "' Yocnlities  more  ^aJored  in  this 
^e  are  now  compelled  to  ''"P^^!*  ^^^i^'^'^ent  oarof  the  State  for  the 
respect.  The  aggregate  amount  a""  ^I'J  ««J\^«^^  ^„d  enterprise,  in 
purchase  of  this  material,  could,  by  PJ'^Pf^'^Xrs  and  here  expended  in 

Since  .he  .,.d,ng  of  the  "b-  PyiLTof  .te"  A^eVy!  »T.I 
»rLreXCn;°S"S;J  r,^rp?eposl....,  I  h.ve  .Med 

'X™T»iS.»h„b,»„.<le.e.h..o.^^^^^^^ 

who  have  planted  them  for  shade  or  orn-^menlai  pu  p  ^jti^etand 

,  Tsan  Frilncisco,  for  the.reason  as  alle^ged  that  they  do  o^  ^^^  ^^^^ 
the  Winds.  So  far  as  the  observations  o^myseU^^^^^^  ^^^^  ^^  ^.^^^  ^^.^ 
investigated  the  '"atter,  extend,  it  .8  leallj  smp  fe  ^^^^  ^^  ^^^^^ 
prostrated,     'i'^e  fault  is  not  w.h  the  t.ees  but  t      j  _^      ^^^^  ^^^ 

^f  from  four  to  six  feet  i^  ^^'ght  ''^^^''^i'^^^reference  to  smaller  trees, 
bought  by  parties  who  reqn're  <"'ly  »  t^;^  'l\^^^,  of  the  growth  of  the 
as  they  make  a  greater  immediate  show      as  "lo  ^j.  gj^  inches, 

trees.  Is  ^Bually  purchased  after  havin^^^^^^^^^  ^^^  ,^^,^rs, 

has  been  made  in  the  ?«*  oi  bo^  '"  ^"^ J-  ^^.^ieh,  in  a  natural  state,, 
it  will  readily  be  perceived  tl^^J;*^^.*Xr  into  a  Votkry  direction,  anal- 
descends.  is  diverted  from  a  lerpondicular  into  a  ^^^J^^  ^^  .^^^^^_  ^^^ 

ogous  to  a  spiral  spring,  and  '«  ^'f  '^^ '"^^^^  i^  the  tree,  by  one  portion 
the  liability,  as  it  increase,  vns^zeto^^s^^^^^^^^^^ 

of  this  root  making  a  shoi t  tu.  n  or  Jwm    p  J^^  ^^^^^       j^  ^^ 

or  by  being  ^ound  about  and  lestnc^^^  ^^^^  ^,^^^^  ^^,y  , 
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the  same  price  than  the  larger,  and  can  generally  be  obtained  for  much 
less.  For  forest  culture,  the  smaller  trees  are  indispensable  to  success. 
Again,  it  IS  frequently  the  case  that  the  lower  branches  are  trimmed 
off  to  a  mischievous  extent,  which  also  is  a  mistake;  for  where  a  tree 
has  sufficient  space  to  grow  in,  but  little  trimming  is  necessary,  and  it 
18  a  false  taste  which  seeks  to  improve  (?)  upon  nature  by  deprWine  a 
tree  of  its  normal  physiognomy  and  distinctive  character  by  carvinlit 
into  grotesque  or  inappropriate  shapes;  it  is  simply  mutilation,  and  is 
certain  to  result  in  the  premature  decay  and  death  of  the  victim  The 
flatteningof  the  head  by  certain  aboriginal  tribes,  and  the  distorted  feet 
of  the  fashionable  Chinese  ladies,  are  further  and  pertinent  illustrations 
of  analogous  hideous  violations  of  natural  form. 

The  annexed  letter  from  Dr.  W.  P.  Gibbons,  of  Alameda,  contains  se 
much  practical  knowledge  m  regard,  especially,  to  the  cultivation  of  the 
eucalyptus,  that  I  here  insert  it  for  the  benefit  of  the  public,  although  the 
author  did  not  write  it  for  publication:  ^         '  o    ""o 

I   am  sorry  to    say  that  I  can  contribute  nothing  of   mv  own  ex: 
perience  which  18  calculated  to  throw  light  on  the  medical  proDertie* 
of  the  eucalyptus  globulus.     Though  I  have  frequently  used  it,  the  result* 
are  not  such  as  to  warrant  any  general  conclusion  of  its  therapeutic 
value.     I  am  not  entirely  clear  in   my  own   mind  as  to  the  specie* 
intended  to  be  designated  as  "  blue  gum."     According  to  Wools,  as  well 
as  Mueller  there  are  three  species  popularly  recognized  as  "  blue  gura:'< 
blue  gum,  flooded  gum  and  (hmberland  gum,  are  names  of  the  eucalyptus 
gomocalyx;  a  tree  of  small  growth  in  some  localities,  and  in   others 
attaining  two  feet  diameter  in  thirty  years.     It  generally  attains,  how! 
ever,  a  height  of  seventy  or  eighty  feet,  and  a  diameter  of  seven  fee^ 
.  It  .8  va  ued  for  Its  timber,  for  building  and  other  purposes.     In  Western 
Aa8tra ha,  on  the  M.ttagory  Range,  is  the  mountain  blue  gam  eucXptm 
engenmdes,  the  wood  of  which  is  considered  inferior  to  %e  goniocilyl 
it  i«  ibrrr^.h'"'  ^"'^ '"  ^^^  eucalyptus  globulus.     In  its  nativf  localitS 
It  IS  subject  to  the  ravages  of  beetles.     This  is  the  species,  which  is  sa 
commonly    known   (whether   correctly  known,  I  am  unable   to   savt 
throughout  California.    *    *    *    As  tofhecultiv;tion  of  ^he  tree,?heS 

of  the   matter  is  this:   gardeners   pot   the 
young  plants,  and,  after  thej  have  so  grown 
for  a  year  or  more,  they  send  them  to  mar- 
J     A  potted  tree   always   has   distorted 
and  horizontal  roots.     Hence,  if  placed  in 
;the  ground  without   root-trimming,  it  will 
always  maintain  a  spiral  and  eircumscrihed 
growth.     Thus  we  see  a  root,  so  distorted, 
has  no  chance  of  sending  off  side  growths 
and     perpendicular    growths,    which    will 
sliftiiM  «i  .  .,  anchor   the   tree    in    soil.     A   potted   tree 

^iro^Cfprth         ^^"^'^'^  '^^^^'^^'     ^^^^^  ieavf  lo!.gS:ist: 

^'^iifntU^ftl^^^^  Theyoung-treehasa 

nursl^^  Ipllf '''^  ^^^  ""^^  P"^-^.^^"*  ^^"^  ^^  three  years  nothing  but 

sing  leaves  grow  upon  it.     These  leaves  are  larger,  and  present  ij 
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much  greatei*  respiratory  sui'face  than  subsequent  leaves.  They  are 
necessary  to  give  development  to  the  root.  As  soon  as  the  adult  leaves 
are  developed,  the  side  branches,  bearing  the  milk  leaves,  die  off.  The 
tree  should  never  be  topped,  as  this  would  spoil  its  beauty,  mar  its 
growth,  and  render  it  more  liable  to  be  blown  over  during  high  winds. 
All  the  foregoing  precautions  are  advisable  to  prevent  this  accident. 
Calculate  the  area  of  foliage  exposed  to  wind,  and  the  resultant  direc- 
tion of  force  there  applied,  and  you  will  see  the  point. 


It  is  as  impossible  for  a  healthy  tree  that  has  been  well  root  trimmed 
and  planted,  to  blow  over,  as  it  is  impossible  for  a  potted  tree,  headed 
off  and  carelessly  planted,  to  stand  a  storm.  By  planting  them  ten  feet 
apart  they  will  support  each  other  during  wind  storms.  I  would  rec- 
ommend the  planting  of  several  species.  The  E,  viminahs  is  a  very 
graceful  tree,  yielding  a  substance  called  manna.  It  grows  one  hundred 
and  eighty  feet  high  and  eight  feet  in  diameter;  the  wood  is  not  much 
esteemed.  The  K  colossea  grows  four  hundred  feet  high;  is  more  bushy 
than  globulus,  and  of  more  rapid  growth;  the  timber  is  good.  The  ^. 
amyqdalina  has  been  known  to  grow  four  hundred  and  eighty  feet  high. 
The  £;.  eugenioides  is  of  fine  growth,  one  hundred  and  fifty  feet  high.  By 
multiplying  the  number  of  species  planted,  we  insure  some  from  disease 
and  premature  decay. 

From  the  Bural  Press  we  gather  the  following  additional  information 
respecting  the  seeding  and  planting  of  this  tree,  from  the  same  authority 

above  referred  to:  ,       .     •         i  x  •   ♦ 

Plant  your  seed  immediately,  in  a  box  twelve  inches  deep,  containing 
eight  inches  of  clean,  rich  loam,  by  dropping  the  seeds  on  the  surface, 
about  an  inch  apart,  and  covering  them  with  a  quarter  of  an  in^*^^i 
sawdust,  or  by  sifting  vegetable  mold  over  them  to  a  like  depth.  The 
common  method  of  placing  the  seed  in  three  or  four  inches  depth  of  soil, 
is  objectionable,  as  the  roots  soon  penetrate  to  the  bottom  of  the  box, 
and  are  bent  off  at  ri^ht  angles  to  the  axis  of  the  plant.  This  distortion 
prevents  the  tree  from  having  such  a  firm  hold  in  the  soil,  as  it  other- 
wise  would.  Hence  so  many  eucalyptus  trees  blow  over  after  having 
a  ffrowth  of  four  or  five  years.  Their  germination  may  be  facilitated 
by  soaking  them  for  twenty-four  hours  in  a  pint  of  warm  water,  m 
which  a  piece  of  saltpetre  or  carbonate  of  ammonia  about  the  size 
of  a  marble,  has  been  dissolved.  Place  the  box  in  your  kite  ben,  or 
some  other  warm  locality  where  sunlight  will  reach  it,  cover  it  ^yltll 
glass  or  a  piece  of  board,  and  keep  the  soil  watered  every  day,  sufficient 
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to  give  a  decidedly  moist  character  thereto:  if  nossihlA   h..r.  . 
perature  of  about  seventy^five  deLM-ees  F^ihiV^h^if  J     •'        .^  ^P  ^  *^'^- 
until  the  seeds  sprout.     When  the^^r;  h.l^^^^^^^^     i^'T^J^^  daytime, 
covering,  and  give  them  sunshine      Th.^l-n     '''''^   ^'^^^  ^"^"^^^^  ^he 
theplan%  wilfbe  more^a^dy  and^^^^^^  «Jowly,  but 

high,  they  should    be  ^^radullly  selsonertn  ^^^^^^ 

that  they  may  be  readfto  traDLanf  ?.^^^^        out- door  temperature,  so 

will  then  have  trees  fron^^four^^^^^^^^  disappear.      You 

soil  which  will  insure  straig""  and  virrous  Ss.^''""^"  ^  '^^^^  ^^ 

^  ^u  P/*^^""^^^  "ow,  that  I  am  talking  to  a  farmer 

who  has  from  one  hundred  to  ^ve  h'undred  acreJ 

of  land;  who  has   been   raising  cattJe    horses 

S),  J?r  ^"^  I'^'P^  '"^  *^^^^^  years  pasfrwho 

\f  has  never  planted  a  forest  tree  on  his  pre r^ ires 

V^  who  has  stripped  his  canons  of  the  few Ttra'- 

^/  JT  throughout  the  year;  who  his  spent  hfs  money 

in    purchasing    fencing   for    his    fields;    whose 
homestead   looks  as  dreary  as  weather  bmen 
.  boards  and  ash-colored   surroundings  can  make 
t.     I  know  tnat  there   are  hundreds  of  such 
farmers  around,  and  I  wish   to  show  them  the 
money  making  aspect  of  enltivating  trees 
Tho?"  ^f !  """^  hundred  acres  of  ground  then. 
That  will  be  equivalent  to  a  squarf  plot  of  ten 
acres  to  each  side,  of  two  thousand  and  eiVhty^ 
SIX  feet;  so  that  the  outside  of  your  farm  wm 

Take  a  piece  of  thick  twine  or  bale  roDe 
8ome  two  hundred  feet  long,  untwist  and  t^e 
through  the  8trand8  short  pieces  of  rag  four 
feet  apart;  stretch  the  line  tightly  along  the 
center  of  one  of  the  furrows,  tnd  with  f  dib- 
ble  make  a  hole  six  inches  deep  and  an  inch 
and  a  half  in  diameter  opposite  each  mark  on 
.the  line      Knock  off  one  side  of  your  box  con 
tain.ng  the  plants,  and  with  a  trowel  orTtiw 
knife  earefally  detach  each  tree  from  the  soif 
disturbing  the  soil  about  their  roots  as  lift  1' 

rhurh""'i  7'*'"  'f'  *''^  tree 'between  S 
thumb  and  finger  of  the  left  hand,  pass  its 
root  into  a  hole  to  its  natural  depth,  and  tith 
at  fh7<fnH^'  piece  of  flat,  hard  woJd  poiltS 
level  the  soil  about  it  Tn  !v  .  ,  '  ^JT  ''^^  ''"'*  ^''ound  the  root,  and 
or  tomato  plants  but  JZ^T'  ^'"'"^  ''^^'"  J'^'*  ^«  ^^ou  would  cabbages 
ca'-  See  th  «  ri!:.  ^^-^  *''i^  P*""*'  ^®  ^"'■^  "''^at  the  roots  are  refti 
stick  readv  tn  n^^'*  •  ^''^u'*''-*?'''*^  ^-     ^he  tree  is  in  the  hole  with  the 


rta,  four  feet  apart  in  the  ro^/> 
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and  the  rows  six  feet  distant;  each  row  will  .^^^f^^^^^^^^^^^ 

Sg  the  fim  year,  fnd  they  must  receive  one  plowing  and  three 
dressings  each  succeeding  year,  for  tour  years, 

The  following  table  will  give  the  dimensions  of  the  trees  ^t  tiye  jeais 
old  a^d  at  evefy  succeedinl  year,  till  they  are  thirteen  years  old. 


On  the  sixth  year,  take  out  every  ather  tree  of  first  7^; J^^\^J^ 
vear  second  row;  eighth  year,  third  row;  ninth  year,  fourth  row.     Ihe 
Imountof  cord  wood  obtained  each  year  will  be  ^ortj^Bf^-^^^^^^^^^^ 
ninety.three,  and  one  hundred  and  sixteen,  making  a  f  ^f^.^^;^/^^^^^^^ 
dred  and  twenty-three  cords.     You  will  now  have  lef    four  thousand 
one  hundred  and  seventy-two  trees,  and  the  trees  will   be  eight  feet 
Srt  in  the^ow.     On  thi  tenth,  eleventh,  twelfth   and  thn^teenth  year 
take  oat  every  other  tree,  and  the  amount  of  cord  wood  obtained  will 
be  sevet^tr  five  ninety-three,  one  hundred  and  fourteen,  and  one  hun- 
dreSirtyinaking  four  hundred  and  twenty.two  cords.     Making 
ar^gregate'^f  sevenliundred  and  forty-five  cords  of  wood  obta^^^^^^^ 
and  a  balance  of  two  thousand  and  eighty-six  ^^ees,  which  will  con^^^^^^^ 
six  hundred  and  eighty-four  cords.     Now  sum  up  the  whole  operation 
tLi  quantu     of  wood  realized  at  the  end  of  thirteen  years,  one  thou- 
sand  four  hundred  and  twenty  nine  cords,  at  a  cost  ot; 


Seed •• •••  — 

Preparing  five  acres  ot  ground.... 

Six  days'  labor  planting.. 

Subsequent  cultivation ■ 


Total  cost.. 


$92  00 


These  estimates  are  within  bounds.  On  dry  hillsides  the  g^o^^^J'U 
not  be  so  rapid,  and  if  fifty  per  cent  be  taken  from  the  foregoing  results, 
there  will  s^ll  be  left  a  wide  margin  for  profit.  On  the  other  ha^nd  on 
larger  farms,  a  much  greater  number  of  trees  may  be  ^^f .  ^^J^V^^^^^^^^^ 
Thi  outside  capacity  of  one  hundred  and  sixty  acres  will  be  fourteen 
thousand  trees,  yielding  at  the  end  of  thirteen  years,  two  thousand  four 
hondTed  cords  of  wood.  Any  other  kinds  of  forest  trees  will  prove 
remunerative  if  cultivated,  but  on  account  of  the  rapid  growth  of  the 


149 

eucalyptus  and  the  density  and  durability  of  its  wood,  it  commends 
itself  over  other  kinds  for  immediate  profits.  But  some  farmers  must 
bear  in  mind  one  cardinal  fact;  that  while  Providence  furnishes  the 
material  and  conditions  for  the  healthy  growth  and  development  of 
trees,  it  does  not  engage  in  the  cultivation  of  the  soil. 

CONSUMPTION. 

But  the  plantation  of  trees  is  not  the  only  process  for  arresting  or 
mitigating  the  prevalence  of  fevers  and  other  diseases  resulting  from 
the  toxic  effects  of  malaria.  I  say  other  diseases,  because  the  action  of 
malaria  is  by  no  means  confined  to  intermitting,  or  typhoid,  or  other 
acute  zymotic  affections.  The  effect  may  not  be  to  produce  actual  dis- 
ease, but  day  by  day  it  insidiously  degenerates  the  vital  force,  and  not 
infrequently  superinduces  that  depraved  condition  of  the  body  which  is 
marked  hy  tubercular  deposit  in  the  lungs.  The  most  striking  evidence 
in  this  matter  is  furnished  in  Holland,  as  is  shown  by  the  reports  of 
Dutch  and  Belgian  physicians,  as  well  as  by  the  latest  observations  in 
Algiers,  According  to  the  high  authority  of  Dr.  R.  Yon  Ziemssen, 
tuberculosis,  and  the  phthisis,  resulting  from  cheesy  pneumonia,  are  very 
frequent  diseases  in  the  fever  districts  of  Holland  and  Amsterdam,  and 
especially  in  the  •*  polders  "  of  Holland — thoete  portions  of  land  reclaimed 
from  the  sea  by  the  building  of  dykes.  These  pulmonary  affections  are 
often  associated  with  repeated  attacks  of  intermittent  fever,  followed 
by  the  malarial  cachexia. 

In  the  last  Biennial  Report  of  the  State  Board  of  Health,  the  mor- 
tality  by  consumption  is  shown  to  be  from  two  and  one  half  to  twenty 
per  cent  of  trie  deaths  from  all  other  causes.     A  further  examination 
shows  the  distribution  of  these  deaths  to  be  very  unequal  in  the  various 
towns  rei^orted,  the  mortality  by  consumption   in  some  of  them  being 
greatl}^  in  excess  of  that  found  in   others  of  equal  size,  and  of  equally, 
stationary  population,  representing  all  ages.     Doubtless  a  large  propor- 
tion of  these  deaths  is  attributable  to  the  number  of  the  phthisical,  who 
seek  too  late  the  benign  influence  of  our  climate,  and  thus  add  to  the 
sum  of  mortality,  by  consumption,  in  the  locality  where  they  die.     This 
is  particularly  the  case  in  Santa  Barbara,  where  consumption  was  com- 
paratively unknown   before  the  town   became  the  sanitarium  it  now  is. 
But  making  every  allowance  for  the  fluctuating  character  of  our  popu- 
lation, and  the  hopeless  condition  of  many  of  the  immigrants,  the  mor- 
tality by  consumption  is  still  greatly  in  excess  of  what  we  might  expect 
it  should   be,  especially  in  such  localities  as  the  region  of  the  liussiau 
Biver,  Napa,  Sonoma,  and   Petaluma  Valleys,  and  \hat  portion  of  the 
Sacramento  Valley  embraced  in  Yolo  and  Solano  Counties,  the  southern 
part  of  the  San  Francisco  peninsula,  the  San  Jose  and  San  Joaquin  Val- 
leys, and  the  coast  region  between  Los  Angeles  and  Santa  Cruz,  where 
the  rate  of  mortalit}^  by  consumption  is  between  fourteen  to  twenty  per 
cent.     From  a  careful  comparison  of  statistics  furnished  by  physicians 
in  all  pans  of  Massachusetts,  Dr.  Bowditeh  has  inferred  the  influence 
of  Q,  damp  location  in  inducing,  or  at  least  promoting,  consumption,  and 
the  influence  of  the  same  cause  in  giving  rise  to  rheumatism,  sore  throat, 
and  other  inflammatory  affections,  is  well    known  by  all  physicians. 
Our  statistics,  as  far  .as  they  go,  are  confirmatory  of  the  same  con- 
clusions. 

Most  of   our   towns   have   been    located  accidentally  to   meet  the 
exigencies   of  trade,  and   without  a  thought  as   to   sanatory  adv^a- 
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tages.  So  also  with  our  farming  settlements.  I  have  sought  in forma- 
tioa  from  medical  correspondents,  chiefly  by  propounding  queries 
relating  to  the  causes  of  malaria,  and  find  that  the  considerations,  which 
determined  their  site,  were  convenient  access  to  water,  rivers,  or  roads. 
Whether  the  soil  and  surroundings  are  fit  for  a  healthful  residence  is  a 
secondary  question.  High  situations  are  apt  to  be  avoided,  because  too 
windy,  and  low  ground  preferred  because  more  accessible,  and  because 
springs  are  more  common  here,  and  wells  more  easily  dug.  Hence 
farm  settlements  are  often  placed  in  the  immediate  vicinity  of  wet 
meadow  land,  scarcely  above  the  water-line;  or  else  on  the  springy  soil 
which  is  frequently  found  at  the  foot  of  a  hill;  or  else  on  the  "  hard- 
pan,"  which,  at  ail  levels,  crops  out  here  and  there  between  strata  of 
gravel,  and  which,  by  holding  the  surface  water,  is  always  wet  and 
cold.  It  is  not  more  difficult,  therefore,  to  discover  the  causes  of  con- 
sumption in  such  surroundings  than  it  is  to  explain  the  relative  preva- 
lence of  the  same  disease  in  certain  localities  in  the  coast  region  already 
mentioned,  where,  owing  to  the  damp  and  chilling  oceanic  winds  during 
Summer,  as  well  as  Winter,  the  maximum  mortality  is  found.  Common 
sense,  therefore,  naturally  suggests  drainage  of  soil  and  sewerage^  which 
is  the  other  means  above  referred  to  as  best  calculated  for  arresting,  not 
only  malarial  diseases,  but  also  consumption.  And  it  is  a  singular  con- 
firmation of  the  value  and  importance  of  this  simple  hygienic  measure, 
resulting  from  observation  and  comparison  exclusively,  and  without  any 
preconceived  ideas,  that  the  English  physicians,  while  entirely  ignorant 
of  the  discoveries  of  Dr,  Bowditch,  arrived  at  the  same  conclusions. 
In  eighteen  hundred  and  sixty-five-sixty-six,  inquiries  were  made  in 
England,  under  Government  authority,  into  the  effect  of  certain  sani- 
tary works  and  re ^ula Lions  designed  to  promote  the  public  health.  In 
pursuance  of  this  inquiry,  twenty-four  towns  were  selected  in  which 
improved  drainage  had  been  established.  It  appeared,  that  while  the 
death-rate  had  greatly  diminished,  it  was  most  strikingly  evident  in  the 
smaller  number  of  deaths  from  consum])tion.  In  commenting  upon  this 
fact,  the  chief  medical  officer  reports,  that  *'  the  novel  and  most  import- 
ant conclusion  suggests  itself,  that  the  drying  of  soil,  which  has,  in 
most  cases,  accompanied  the  laying  of  main  sewers  in  the  improved 
towns,  has  led  to  the  diminution,  more  or  less  considerable,  of  phthisis.'^ 
As  I  have  proceeded  in  writing  this  paper,  the  subject  has  so  grown 
upon  my  hands  that  I  have  barely  alluded  to  many  important  points, 
sucb  as  drainage  of  soil  and  sewerage,  which  will  receive  due  attention 
in  the  next  biennial  report  of  the  State  Board  of  Health.  Thanking 
you  for  your  patient  attention  I  must  now  close,  merely  expressing  the 
hope  that  what  I  have  said  will  be  seriously  considered. 

[As  no  criticism  adverse  to  the  views  advanced  has  been  received 
since  the  reading  of  the  above  paper,  it  is  fairly  presumable  that  it  is  in 
general  accordance  v^ith  the  opinions  entertained  by  the  medical  gentle- 
men to  whom  it  was  presented  for  indorsement.] — Secretary  State  Board 
of  Health. 
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ON  FOEEST  CULTXJEE  AS  A  PEOPHYLACTIC  TO  MIASMATIC 

DISEASES. 


Bt  w.  p.  gibbons,  M.  D. 


[Eead  before  the  Alameda  Medical  Association,  May  3d,  1875.] 

It  has  not  been  proved,  though  asserted  until  belief  is  established, 
that  the  aroma  of  the  eucalyptus  is  effective  in  preventing  the  incubation 
of  intermittents.  The  exceeding  rapid  growth  of  the  tree  is  dependent 
on  the  quantity  of  water  which  is  accessible  to  its  roots.  The  proverbi- 
ally unhealthy  atmosphere  of  swamp  land  is  due  to  stagnant  water. 
Where  currents  are  established  by  drainage  or  by  excess  of  water,  the 
cause  of  malarious  fevers,  if  not  entirely  removed,  is  materially  abated; 
it  would  be  removed  if  the  drainage  were  complete.  Let  us  look  at  the 
results  which  naturally  follow  the  planting  and  cultivation  of  some 
kinds  of  forest  trees.  In  eight  years  the  eucalyptus  will  attain  a  diam- 
eter of  eighteen  inches  and  a  height  of  fifty  feet.  Experiments  which 
I  have  made  determine  these  facts:  A  branch  of  this  tree  which  con- 
tains one  hundred  and  five  square  inches  of  leaf-surface,  will  absorb  3  25 
ounces  of  water  in  eighteen  hours.  The  entire  tree  will  furnish  an  area 
of  three  hundred  and  ten  thousand  ^-vq  hundred  square  inches  of  leaf- 
surface,  and  the  amount  of  water  daily  absorbed  by  the  roots  would 
equal  six  hundred  and  nine  pounds,  or  seventy-six  gallons.  Given  a 
stagnant  swamp  of  two  hundred  acres,  each  acre  having  two  hundred 
trees,  and  the  amount  of  water  daily  absorbed  by  the  roots  would  be 
three  million  and  for tj^  thousand  gallons,  or  four  hundred  and  five  thou- 
sand three  hundred  and  thirtythree  cubic  feet.  This  would  be  equal 
to  a  constant  stream,  running  at  the  rate  of  three  miles  per  hour,  of 
two  feet  wide  and  six  inches  deep. 

This  question  has  a  practical  import,  as  applied  to  two  projects  which 
are  now  being  discussed,  and  to  the  results  on  public  health  which  would 
follow  the  adoption  of  either;  the  irrigation  of  the  San  Joaquin  Valley, 
and  the  introduction  of  the  water  of  Lake  Tulare  into  San  Francisco 
for  economical  purposes.  The  direct  effect  of  irrigating  the  low  lands 
of  the  valley  would  be  the  formation  of  a  larger  area  within  which 
malarial  fever  would  prevail;  for  it  is  well  known  that  there  are  lands 
along  the  San  Joaquin,  the  Merced,  and  some  of  their  tributaries,  dry 
during  the  Summer  months,  but  which,  on  being  plowed,  liberate  the 
subtle  poison  which  engenders  disease.  Farmers,  without  exception, 
have  experienced  this,  in  having  every  member  of  the  family  prostrated 
'With  intermittents.  Physicians  are  cognizant  of  many  places  where 
the  upturning  of  dry  meadow  soil,  for  agricultural  purposes,  has  been 
toilowed  by  malarial  fever.  During  the  construction  of  the  Central 
Pacific  Eailioad  along  the  San  Joaquin  Valley,  nearly  every  laborer 
became  a  victim  of  the  same  disease.  The  great  district  in  California 
^hich  is  subject  to  malarial  fevers  includes  large  portions  of  the  Sacra- 
»Qeuto,  the  San  Joaquin,  and   the  Tulare  Yalleys,  extending  from  the 
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sixth  standard  north  from  Mount  Diablo  base  to  the  eighth  standard 
south,  covering  an  area  of  three  hundred  and  seventy-five  miles  in 
length,  with  a  width  varying  from  two  to  twenty-five  miles.  Much  of 
this  low  land  is  known  as  tule  swamp,  from  its  being  covered  with  Scirpus 
lacustris  L.,  which  grows  in  places  from  eight  to  twelve  feet  high. 
Other  portions  have  a  dense  undergrowth  of  willow,  which  disappears 
in  the  neighborhood  of  the  tules,  but  which  reasserts  its  claim  to  the 
watery  soil  in  places  along  the  whole  course  of  the  valley.  Outside 
the  willows  and  the  swamp,,  is  a  sandy  alluvium,  which  comprises  the 
arable  portion  of  the  soil. 

This  "immense  field  of  swamp  and  overflowed  land,  covering  an  area 
©f  over  six  thousand  square  miles,  has  comparatively  little  population 
outside  of  Sacramento,  Stockton,  Marysville,  and  other  cities,  which  are 
feeders  to  the  agricultural  and  mining  population.  Hence,  it  is  difficult 
to  estimate  the  area  which  may  properly  be  regarded  as  malarial. 

Will  extensive  irrigation  change  the  climatal  condition  of  a  district  of 
country?  The  question  has  been  practically  answered  in  the  mining 
districts  of  California  and  elsewhere.  Before  the  formation  of  ditches 
and  the  damming  of  the  upper  waters  of  rivers  which  form  tributaries 
©f  the  Sacramento  and  San  Joaquin,  the  surface  moisture  of  land  among 
the  mountain  foothills  was  generally  evaporated  by  the  middle  of  May 
or  the  first  of  June.  At  this  time  clouds  ceased  to  forni  in  the  upper 
air,  and  by  day  and  night  the  unbroken  clearness  of  the  sky  during  the 
Summer  solstice  permitted  the  full  intensity  of  solar  heat  to  impinge  on 
the  denuded  soii.  The  heat  thus  acquired  during  the  day  was  seldom 
radiated  with  sufScient  rapidity  in  the  night  to  bring  the  temperature  of 
the  air  within  range  of  the  dew  point.  In  fact,  during  the  latter  part  of 
Summer,  the  air  was  almost  absolutely  dry.  The  absence  of  dew  thus 
became  a  marked  feature  of  the  interior  climate. 

After  the  headwaters  of  the  rivers  had  been  dammed,  and  ditches  to 
the  extent  of  seven  thousand  miles  constructed,  which  spread  water 
during  most  of  the  Summer  through  thousands  of  smaller  channels,  the 
air  became  so  charged  with  vapor.that  deposits  of  dew  became  the  rule 
instead  of  the  exception.  No  other  change  was  manifest  except  a  slight 
reduction  of  temperature  as  a  sequence  of  evaporation.  Beyond  the  re- 
sults thus  foreshadowed  in  mining  operations,  and  the  certainty  of 
securing  fair  crops,  there  is  nothing  to  be  urged  in  favor  of  extensive 
irrigation  as  compensatory  to  giving  greater  activity  and  diffusion  to 
malarial  poisons. 

The  matter  of  cultivating  forests  becomes  then  a  question  of  almost 
vital  importance  to  every  settler  within  the  precincts  of  this  low  land. 
It  is  not  a  doubtful  experiment  as  a  hygienic  measure.  The  medical 
faculty  need  not  be  reminded  of  the  conditions  which  increase  the  viru- 
lence of,  or  which  destroy  malarial  poisons.  Observation  has  estab- 
lished as  facts:  that  excess  of  water  in  soil,  by  producing  currents  which 
carry  off  the  poison  or  dilute  it  to  the  extent  of  rendering  it  obnoxious, 
prevents  the  formation  of  miasma;  and  that  a  lack  of  water  in  soil,  by 
abstracting  a  necessary  factor  to  vegetable  decomposition,  also  prevents 
the  development  of  disease.  It  is  between  these  extremes  ihat  the 
forces  operate  which  re»der  active  the  toxic  properties  of  marsh  miasm. 
There  must  be  added,  however,  a  temperature  ranging  upward  from 
sixty  degrees  Fahrenheit,  and  prolonged  for  weeks  or  months,  before  all 
the  conditions  which  are'neeessary  to  produce  vegetable  decomposition 
and  miasm  are  fairly  established. 

What  then  is  the  modus  operandi  by  which  forests  purify  the  atmos- 
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phere  and  prevent  the  formation  of  marsh  miasm?  It  has  been  stated 
that  six  thousand  square  miles  of  the  great  valley  are  included  in  over- 
flowed lands,  and  this  amount  may  be  reclaimed.  Q)  Let  us  so  enlarge 
the  experiment  detailed  on  a  previous  page  as  to  make  a  belt  of  euca- 
lyptus trees  two  miles  wide,  and  extend  it  three  hundred  and  seventy- 
.  five  miles,  or  the  entire  length  of  the  valley.  Nature  works  by  small 
accretions,  but  operates  on  a  large  scale.  She  would  of  herself  execute 
all  the  work  which  is  here  laid  out,  were  she  allowed  a  little  time.  But 
the  aggressive  spirit  of  Yankeeism  must  accomplish  tremendous  results 
within  a  few  years  of  business  life.  It  cannot  tolerate  the  idea  of  using 
up  a  few  centuries  out  of  the  storehouse  of  eternity,  in  order  that  a  piece 
of  swamp  land  or  a  section  of  arid  debris  should  be  converted  into  a  spot 
befitting  fifty  bushels  of  wheat  to  the  acre.  Fortunately  for  science,  this 
spirit  was  not  ^'peeking"  round  in  the  palaeozoic  age,  as  all  transitions 
between  the  awkward  Silurian  and  the  post- tertiary  eras  would  have 
been  totally  ignored. 

A  forest  of  the  before-named  magnitude  would  contain  nioet7-six  mil- 
lion trees,  and  during  every  twenty-four  hours  there  would  be  exhaled 
seven  billion  two  hundred  and  ninety-six  million  gallons,  or  nine  hun- 
dred and  eighty  million  cubic  feet  of  water.  This  would  be  sufficient  to 
fill  a  ditch  fifty  feet  wide,  nine  and  five  tenths  feet  deep,  and  three  hun- 
dred and  seventy^five  miles  long,  which,  flowing  from  each  extremity  of 
the  valley  to  its  outlet  in  San  Pablo  Bay  at  the  rate  of  three  miles  per 
hour,  would  require  two  days  to  empty  itself  The  water  taken  up  and 
exhaled  by  such  a  mass  of  trees  would  be  equivalent  to  a  constant  stream 
of  this  volume. 

This  estimate  represents  the  capability  of  daily  absorption.  The 
quantity  of  water  which  would  actually  be  thus  taken  from  the  soil  may 
ftill  far  short  of  this  amount,  for  the  ground,  not  being  always  saturated, 
would  afford  but  a  limited  supply  to  the  roots.  The  range  in  quantity 
between  fact  and  theory  will  not  affect  the  argument,  inasmuch  as  there 
IS  always  maintained,  in  living  organizations,  a  definite,  yet  varying  de- 
gree of  activity  between  the  functions  of  the  system  and  its  coiiBump- 
tion  of  food.  ^ 

But  absorption  of  water,  and  its  subsequent  exhalation,  do  not  con- 
stitute  the  process  of  nutrition  and  growth  in  the  vegetable  world.  The 
water  of  the  soil  not  merely  holds  in  solution  all  the  solid  mineral  mat- 
ter which  goes  to  make  up  the  substance  of  the  tree,  but  gaseous  ele- 
ments, either  in  a  simple  form,  as  of  atmospheric  air;  or  combined,  as 
m  carbonic  acid,  sulph  ureted  hydrogen,  and  other  mephitic  gases.  What- 
ever there  may  be  held  in  solution  is,  in  a  general  sense,  absorbed  by 
the  roots  and  conveyed,  with  little  or  no  change,  to  the  leaves,  which 
torm  the  laboratory  of  the  vegetable  world.  Carbon,  hydrogen,  lime, 
pofcassa,  soda,  and  other  substances,  are  here  subjected  to  changes,  by 
the  agency  of  solar  light  and  heat,  which  adapt  them  to  the  composi- 
tion and  the  structure  of  the  tree.  This  chemical  activity  is  rapid  in 
many  growths,  especially  in  the  eucalyptus.  The  strong  aroma  of  its 
^V^  u®  diffused  to  a  distance  of  thirty  or  forty  feet.  The  hydrogen, 
which  forms  one  of  its  elementary  constituents,  is  derived  from  the  de- 
composition of  water  which  the  tree  takes  from  the  soil.     The  entire 
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process  of  vegetable  life  ooDStantly  carried  on  in  effecting  the  assimila- 
tion of  food,  not  only  returns  to  the  atmosphere  oxygen,  as  a  product 
of  the  decomposition  of  water  and  carbonic  acid,  but  restores  the  purity 
of  all  other  substances  that  are  exhaled  either  in  a  simple  or  compound 
form.  Thus,  in  whatever  shape  marsh  miasm  may  exist — whether  held 
in  solution  by  water  and  diffused  in  the  vapor  of  night,  or  retained  in 
the  soil  and  liberated  by  the  presence  of  water — it  is  certain  to  be  de- 
stroyed by  an  adequate  development  of  forest  growth.  This  is  so  fully 
recognized  in  medical  literature  as  to  render  exemplifications  unneces- 
sary. 

As  another  sequence  of  the  activity  of  vegetable  growth,  the  cooling 
of  the  atmosphere  is  prominent.  This  reduction  of  temperature  is 
mainly  due  to  exhalation  of  water  from  the  leaves.  This  function  is 
most  active  during  the  day;  for  the  more  rapid  the  evaporation  the 
cooler  does  the  air  become;  consequently,  the  greatest  difference  of 
temperature  between  the  open  air  and  the  shade  of  a  tree  is  from  noon 
until  three  o'clock  p.  m.  This  range,  being  affected  by  local  causes, 
cannot  be  precisely  and  uniformly  indicated,  except  by  actual  experi- 
ment. Where  the  thermometer  stands  in  the  shade  at  85°  Fahrenheit, 
it  will  be  at  100°  in  the  sunlit  air,  protected  from  direct  solar  rays;  at 
the  same  time  the  surface  soil  will  indicate  115°.  This  is  the  breathing 
temperature  prevalent  for  parts  of  several  months  along  the  great  val- 
ley of  which  we  have  spoken.  At  times  130°  or  140°  is  indicated  by 
the  thermometer.  It  is  very  common  for  the  night  temperature  to 
stand  at  80°  or  upward.  At  such  times  the  incubation  of  disease  is 
active. 

Unless  the  conditions  be  peculiar,  a  maximum  temperature  of  80° 
through  the  day  will  be  followed  by  a  minimum  tenipeVature  below 
60°  during  the  night.  Along  seashore  counties  the  thermal  range  is  not 
so  great,  and  in  valleys  protected  from  ocean  breezes  the  radiant  heat 
during  night  arrests  the  cooling  process  from  inflowing  air. 

Let  us  see  what  disposition  would  be  made  of  the  vast  amount  of 
liquid  daily  absorbed  and  discharged  into  the  atmosphere.  At  212°  a 
cubic  foot  of  water  will  be  converted  into  one  thousand  six  hundred 
and  ninety-six  cubic  feet  of  vapor.  At  60°,  with  the  barometer  at  thirty 
inches,  each  cubic  footof  air  will  contain  6.22  grains  of  vapor.  The  nine 
hundred  and  eighty  million  cubic  feet  of  water  will  saturate  a  belt  of 
atmosphere  three  hundred  and  seventy-five  miles  long,  ten  miles  wide, 
and  one  thousand  two  hundred  feet  in  thickness,  which  would  be  rest- 
ing over  the  valley  for  the  greater  portion  of  every  twenty -four  hours. 
But  would  the  swamp  land  yield  this  quantity  of  water  every  day? 
Estimating  the  average  rainfall  at  eighteen  inches,  and  excluding  the 
inflowing  water  from  mountain  streams,  it  would  require  over  eight 
hundred. days  for  the  forest  to  absorb  all  the  moisture  that  the  valley 
received  during  the  Winter  months.  If  this  process  commenced  with 
the  active  growth  of  vegetation  in  February,  and  were  to  continue  but 
one  hundred  and  twenty  days,  all  the  requirements  of  growing  crops 
would  be  met,  without  appropriating  over  one  sixth  of  the  amount 
•which  fell  upon  the  land.  Moreover,  there  would  be  a  compensating 
action  constantly  going  on,  in  consequence  of  the  vapor,  I'emicred  to  the 
atmosphere,  being  partial!}'  returned  to  the  soil  by  condensation. 

The  arid  nature  of  parts  of  the  San  Joaquin  Valley  is  not  referable 
to  high  temperature  and  evaporation  alone.  In  the  middle  of  the  plains, 
east  of  Stockton,  excavation  shows  a  succession  of  strata  formed  of 
washed  bowlders  and  coarse  gravel,  more  than  seventy  feet  in  depth, 
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before  a  retentive  water-bearing  bed  is  reached.  Other  parts  of  the 
valley  show  a  similar  formation,  and  evidence  tends  to  the  conclusion 
that  the  mland  sea  which  once  covered  this  area  was  obhterated  bv 
debris  brought  down  from  the  mountains  on  either  stde  in  faet  the 
process  of  denudation  is  still  active,  as  may  be  seen  along  "he  entire 
course  of  the  range.  This  deposit,  being  coarse  and  loosed y  packed 
cannot  retain  the  water  which  falls  upon  the  surface.  Such  is  the  char 
acter  of  more  than  two  million  acres  of  this  arid  land 

It  IS  not  possible  to  define  the  distance  which  the  ^oots  of  trees  will 
travel,  under  favorable  circumstances,  in  quest  of  water.  Some  yelrs 
ago,,n  the  process  of  grading  Clay  street,  San  Francisco  excavSn 
was  made  through  a  sand- bank  to  the  depth  of  thirty  fe^tl  small 

on  the  line  ot  the  cut.  I  traced  its  main  root  thirty  feet  in  a  vertica 
Ime,  and  at  that  depth  it  was  still  half  an  inch  in  diamete"  EasTof 
Alameda  thei^  is  a  h,  Iside  cut,  which  gave  origin  some  yeTrs  ago  to  a 
small  landslide  exposing  the  root  of  an  oak  t?ee.  When  I  observed 
this  for  the  first  time,  there  was  a  small  root-fibre,  which  looked  like 
a  piece  of  half  inch  rope,  stretched  horizontally  for  k  distance  of  nearly 
fnffi^"  ;^'^''^"'r^^?P^'"""'  diminution  in  thickness.  At  the  nres^ 
enttmeitisover  three  inches  in  diameter,  and  its  distal  cxtremityTs 
doubtless  over  one  hundred  feet  from  the  trunk.  Thus  it  !s  thTt  the 
erminal  roo  s  of  trees,  through  which  absorption  takes  plaf^   wfl   fol 

xTentThaT  Ts 'ir  '^.^^"T"^' *b«  recedinj^line  of  mSu're  i'l' 
extent  that  is  determined  by  the  texture  of  the  soil  Boots  like 
branches,  are  always  throwing  out  side-buds,  which  sometimls  increase 
in  number  to  a  marvelous  extent.  There  is  a  well  in  IZmedTthnvCt 
m  diameter,  which  was  almost  filled  with  the  7oo  s  of  a  Tycamore  See 
that  grew  ^,thm  a  rod  of  it.     There  is  another  well  in  theTard  of  the 

of  r^ots    nZ  .?"'''^'J"  ^""^l""^'  ^'•°'"  ^^^'^^  ^-'  taken^a  solS  mat 
ot  loots,  none  larger  than  a  thick  knitting-needle;    the  whole  about 

Pnt^'J  sufhciont  to  show  the  extent  of  root  development  in  the  nres 
Xh  1 ""  '*'''"'"'  ""PP^^  ^*'  ^^^'^'•-     '-^^''«v  also  show  the  rapidity  with" 

Vurelvm^n^L^lTV  T'"^"'"   ""^^'^^y  ^  ^««««'  ^o^^s*'  deposit  of 

on  far''brnea"h'theTrtf  ^■^'■««*  P'f "^^"g  1^°^,  while  being  carried 
growth  V^ltu^  surface  are  supplemented  by  processes  of  trunk 
ther7;«ni^  ^^'"^^".  ^'^^'''^''^'^'i  t^«  fact  that 'under  an  old  tree 
from  /h     7^^'  ^'''''^-  "^  ^"^  ^"'^'^^  '"cl^^s  of  vegetable  mold  derived 

The  weilhtTfT'H''"".*''  'rr^%^"''  ''^'■'^  -'^<«1'  «••«  annually  shed 
^ne  weight  of  dried  matter  thus  furnished  by  a  tree  of  the  size  inH! 

whicrmarbi  /.«o  v?H  h  V^  co-nposed  of  organic  matter,  some  of 
tutes  fhT^  .     resolved  by  subsequent  oxidation.     The  balance  consti- 

leaves  mSLornhl  '  !^*  u""*"  *,^^'°  "P  ''^  *^«  sap,  conveyed  to  the 
i-etuin'ed  toThe  Lrfh  .h'"^*'  ^^^,  '*?'"*  '"^^^'•'*'  '>^  "'^  ^'^^>  ^nd  partly 
process  on  a  irrre«J..'''"fV^^  '"^^"^  ^"^  ^^'•^-  ^he  results  of  thU 
any  for;8t  erowtf  whi  h  ^°^  •''"f"/  ««"«««"«ve  years,  may  be  seen  in 
the  intemiees  h  J*  -  ong-'fted  on  a  bed  of  gravel.     Fine  mold  fills 

ance  to  Idpn^    ''*''7««°  ^^^hed  or  angular  pebbles,  furnishing  susten- 
to  a  dense  undergrowth  of  shrubs  and  succulent  plants.     Time  w^s 
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when  such  localities  were  as  unpromising  to  vegetation  as  any  which 
now  compose  our  Califoi-nian  valleys. 

It  may  be  said  that  this  theory  proves  too  much ;  that  if  trees  take  up 
so  much  water  from  the  soil,  the  surface  ground  must  necessarily  be 
desiccated,  and  thus  rendered  unfit  for  cereal  crops.  This  does  not  fol- 
low. While  it  is  admitted  that  during  the  growing  season  the  soil 
beneath  forest  trees  may  contain  a  proportion  of  water  smaller  than  that 
without  their  range,  it  is  also  true  that  a  large  portion  of  the  San  Joa- 
quin Valley,  having  a  known  depth  of  seventy  or  one  hundred  feet,  being 
the  product  of  denudation  and  not  retaining  the  rainfall  oP  Winter  near 
the  surface,  is  capable  of  sustaining  a  sparse  vegetation  only  so  long  as 
frequent  rains  keep  the  substratum  in  a  moist  condition;  consequently, 
the  forest  would  obtain  its  main  supply  of  water  by  the  trees  projecting 
their  roots  downward  far  beyond  the  limits  of  surface  moisture.  But  our 
argument  is  now  directed  primarily  to  a  hygienic  point,  and  secondarily 
to  the  means  whereby  unproductive  land  may  be  brought  to  a  condition 
in  which  crops  nuiy  be  insured  at  a  minimum  expense  and  at  the  great- 
est profit  to  the  cultivator.  In  a  future  paper  I  will  resume  this  subject, 
and  endeavor  to  prove  that  forest  trees  return  to  the  land  and  air  more 
moisture  than  they  extract  from  surface  soil. 

The  conclusions  apparent  from  the  facts  and  arguments  herein 
advanced  are  the  following:  that  forest  ti*ees  in  suiScient  number  will 
absorb,  from  deep  as  well  as  from  superficial  strata,  a  sufficient  quantity 
of  water  to  establish  regular  subtei-ranean  cun-ents,  and  that  whatever 
miasm  may  be  combined  with  or  held  in  solution  by  the  water  wUlthus 
be  carried  off,  or  have  its  toxic  properties  in  whole  or  in  part  neutral- 
ized; that  the  water  thus  exaled  will  be  diffused  through  the  atmosphere 
in  such  quantity  as  to  be  returned  in  great  part  to  the  surface  soil  by 
precipitation;  that  the  high  Summer  temperature  may  thus  be  so  mod- 
ified as  to  reduce  the  nocturnal  heat  below  sixty  degrees;  that  the  causes 
thus  operating  to  prevent  vegetable  fermentation,  or  to  dissipate  miasm 
if  developed,  would  protect  the^  valley  from  regular  visitations  of 
paludal  fevers;  that  the  modification  of  climate  thus  induced  would, 
under  ordinary  circumstances,  insure  average  crops  of  grain  in  local- 
ities which  are  now  dependent  either  on  unusually  wet  seasons  or  on 
artificial  irrigation;  and  that,  while  immediate  benefits  would  thus  be 
conferred  upon  the  farmer  by  extensive  tree  planting,  the  remunera- 
tion would  be  cumulative,  not  only  in  the  regularly  increasing  value  of 
his  timber,  but  in  the  prospective  reclamation,  by  natural  processes  with- 
out absolute  expense,  of  land  which  is  now  utterly  useless. 

From  the  foregoing  remarks  it  may  not  be  inferred  that  the  writer 
denies  any  prophylactic  agency  to  the  aroma  of  trees;  their  reputed 
virtue  in  this  respect  cannot  be  either  entirely  ignored  or  satisfactorily 
proved.  On  a  speculative  basis,  there  are  many  arguments  in  favor  of 
the  theory;  from  a  strictly  scientific  point  of  view,  much  investigation 
will  be  required  before  adequate  testimony  will  be  accumulated  to  raise 
it  above  a  popular  belief.  The  object  of  this  paper  has  been  to  bring 
known  principles  of  vegetable  physiology  into  relation  with  some  of 
the  causes  which  originate  certain  forms  of  disease. 
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DEAmAGE     OF     BUILDHsTG     SITES  -  SUBSOIL 
ANT>    HOUSE    DRAHsTAGE,    ETC. 


By  THOMAS  M.  LOGAN,  M.  D.,  Secretary  State  Board  of  Health. 


In  the  following  remarks  I  shall  avail  myself  of  the  valuable  contri- 
bution to  "Sanitary  Engineering,'*  by  Baldwin  Latham,  O.  E.,  London 
and  also  the  elaborate  work  on  <*Farm  Drainage,*'  by  Henry  F.  French' 
of  Concord;  the  principles  and  processes   applied  in   the  one  instance 
being  equally  applicable  to  the  other. 

In  all  works  of  sewerage,  in  order  to  get  their  full  benefit  it  is  requi- 
site that  provision  should  be  made  for  the  drainage  of  the  subsoiL     The 
mere  fact  of  carrying  out  a  system  of  sewerage,  and  being  obliged  to 
cut  through  various   strata  of  a  more  or  less  retentive  character,  is 
naturally  a  means  of  securing,  to  a  great  extent,  subsoil  drainage.     But 
it  is  not  well  to  depend  entirely  upon  the  intersection  of  various  geo- 
logical formatioDs;  for  it  has  been  shown  that  drainage-works,  when  first 
brought  into  operation,  or  during  their  construction,  have  had  greater 
effect  in  drying  the  subsoil,  and  in  reducing  the  death-rate  by  phthisis 
than  has  been  secured  in  after  years.     This  may  be  accounted  for  froox 
the  fact  that  the  drainage  of  the  subsoil  was  more  perfect  prior  to  the 
complete  consolidation  of  the  sewer  trenches  than  it  has  been  subse- 
quently.    In   designing  a  system   of  sewers,  therefore,   the   engineer 
should  make  provision,  more  especially  in  retentive  geological   forma- 
tions, for  the  effectual  drainage  of  the  subsoil,  the  works  for  which  pur. 
pose  should  be  constructed  and  carried  out  so  as  to  prevent  any  chance 
of  sewer  water  percolating  into  the  surrounding  ground.     This  part  of 
the  subject  belongs  more  properly  to  the  sewerage  of  cities. 

At  present,  we  wish  to  confine  our  attention  to  the  drainage  of  farms 
and  country  seats.  It  is  well  known  that  a  soil  perfectly  saturated  with 
water,  which  can  only  part  with  its  water  by  evaporation,  is  rendered 
cold  and  unwholesome  as  a  site  for  human  dwellings;  for  all  impurities 
that  enter  the  soil  accumulate.  Soils  which  are  naturally  porous,  from 
^hich  rain  rapidly  disappears,  are  known  to  be  the  healthiest  situations 
tor  the  sites  of  houses.  It  has  been  clearly  shown  from  experiments, 
that  the  effect  of  drainage  upon  ordinary  agricultural  land  is  to  render 
It  less  capable  of  conveying  extremes  of  temperature.  TJndrained  fields 
are  sooner  affected  by  the  lower  temperature  of  Winter,  or  by  sudden 
Th  ^T-^  o^'  i^ain  or  snow,  than  fields  of  the  same  class  that  are  drained. 
J^he  object,  therefore,  in  view,  is,  at  the  least  cost,  to  relieve  the  soil  of 
surplus  water,  or  water  that  is  not  held  by  attraction,  or,  in  plainer 
terms,  water  that  will  ran  out  of  the  soil.  Ordinary  soil,  thoroughly 
aned,  will  receive  about  half  its  bulk  of  water  before  any  drains  off,  so 
tnat  one  and  one  half  feet  of  such  soil  may  hold  by  attraction  half  our 


Digitized  by 


Google 


158 

annual  rainfall,  which  i$  twentj^  inches.  Much  land,  hard  and  firm, 
which  is  covered  with  water  forming  ponds  and  pools  during  the  rainy 
season,  although  apparently  dry  during  the  Summer,  is  yet  often  filled 
nearly  to  the  surface  with  stagnant  water,  which  cannot  percolate 
through  the  bard  pan  flooring.  Such  land,  as  well  as  all  land  in  which 
water  is  found  at  any  season  withiu  three  to  four  feet  of  the  surface, 
needs  draining  for  health.  Land  in  which  water  will  be  found  at  a 
depth  of  two  feet  in  any  part  of  the  growing  season,  needs  draining  for 
agriculture.     How  is  this  to  be  effected? 

To  drain  a  tract,  large  or  small,  one  acre  or  ten  thousand  acres, 
find  an  outlet  low  enough  to  give  the  necessary  fall.  One  foot  in 
one  hundred  is  sufficient — in  fact,  a  quarter  of  that  fall  sometimes 
answers.  If  the  fall  be  slight,  greater  care  will  be  necessary  in 
laying  out  the  work  and  performing  it.  Common  drain  tiles  are 
recommended,  rather  than  stones  or  wood,  and  the  directions  given 
are  especially  adapted  to  the  use  of  tiles.  They  are  usually  about 
twelve  inches  long.  If  the  four-inch  are-no»  large  enough,  two  or 
TQore  lines  of  them  abreast  may  be  laid.  Miles  of  drains  have  been 
laid  with  a  conduit  no  larger  than  a  single  four-inch  pipe.  The 
work  should  be  all  laid  out  before  breaking  ground,  and  in  general 
a  day's  service  of  a  competent  engineer,  to  lay  out  the  work  and 
fix  the  grades,  will  be  worth  far  more  than  it  costs.  Usually,  a  sin- 
gle drain  should  run  through  the  lowest  part  of  the  tract,  and  it  is 
not  important  that  the  main  should  be  straight.  Having  laid  out  the 
main,  lay  side  drains  running  into  it,  having  in  view  two  principles: 
first,  to  run  each  drain  up  and  down  the  slope  of  the  land  rather  than 
across;  and,  second,  to  have  them  parallel  to  each  other.  The  depth 
should  be  four  feet  or  more,  and  the  distance  apart,  with  this  depth, 
may  be  from  thirty  to  fifty  feet.  In  any  soil,  except  a  close  clay,  fifty 
feet  apart  will  be  a  safe  distance. 

To  open  them,  begin  at  the  outlet,  so  that  the  water  may  run 
off  as  the  work  proceeds;  and  with  a  common  spade,  and  a  pick 
if  necessary,  cut  a  trench,  by  a  line,  eighteen  inches  wide  at  the 
surface,  narrowing  to  four  inches,  or  the  width  of  a  laborer's  boot, 
at  the  bottom.  Having  opened  all  the  drains,  keeping  the  main  low 
enough  to  let  off  the  water,  then  lay  the  tiles  at  the  upper  end.  If 
there  is  much  fall,  and  there  is  danger  that  the  main,  or  lower  end  of  it, 
may  cave  in,  it  may  be  only  partially  excavated  at  first— just  enough  so 
that  the  water  may  run  off  from  above.  Lay  the  first  tile,  usually  of 
two  inch  size,  with  a  brick  or  flat  stone  over  the  upper  end  to  close  it 
entirely,  and  the  next,  end  to  end,  with  it,  and  so  on  to  the  main,  keep- 
ing  always  an  inclination,  however  slight;  for  if  any  depression  is  made 
the  silt  will  lodge  in  it  and  obstruct  the  work.  In  this  system  of  drain- 
age no  water  is  to  be  anywhere  admitted,  except  by  percolation  through 
the  soil.  There  must  be  no  opening  to  the  surface,  or  into  any  ditch, 
or  to  receive  sink- water,  or  anything  but  clear  water,  creeping  under- 
ground, which  gets  in  chiefly  at  the  joints.  Nothing  short  of  cementing 
the  joints  can  keep  the  water  out.  The  great  difficulty  is  to  keep  out 
silt  or  fine  sand.  Having  laid  two  or  three  tiles  on  the  bare  earth,  cover 
each  joint  half  or  more  round  the  tiles  with  a  piece  of  tarred  paper,  as 
large  as  a  common  letter  envelope,  and,  holding  the  whole  firmly,  place 
soil  or  gravel  over  it  and  on  both  sides  of  the  tiles,  pressing  it  enough  to 
keep  them  in  place.  Cover  and  fill  up  with  anything  at  hand,  except 
soft  clay  or  fine  sand,  which  should  not  be  placed  in  contact  with  the 
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tiles.     When  approaching  the  junction  of  the  minor  drain  with  the  main 
a  curve  should  be  made,  so  as  not  to  bring  in  the  side-stream  at  right 
angles.     The  capacity  of  pipes  with  round  bores  is  nearly  in  proportion 
to  the  squares  of  their  diameter.     The  square  of  two  is  four,  and  the 
square  of  four  is  sixteen;  so  that  a  four-inch  pipe  theoretically  carries 
four  times  as  much  as  a  two-inch  pipe,  and  actually  carries  more— the 
friction  being  less  in  proportion  in  large  pipes,     A*gain,  water  running 
down  hill,  m  a  smooth  pipe,  gains  by  accelerated  velocity— as  any  fall- 
ing body  does— and  the  stream  grows  smaller  as  it  flows  swifter,  and  so 
requires  less  space  to  carry  it.     If,  however,  a  pipe  be  running  full,  this 
acceleration  is  retarded,  because  the  stream  cannot  lessen  its  bulk  with- 
out  leaving  a  vacuum      The  admission  of  side-streams  fills  this  vacuum, 
and  thus  allows  the  main  stream  to  run  faster.     With  considerable  fall 
the  main  pipe  may,  in  fact,  be  much  smaller  than  would  seem  possible 
with  reference  to  these  principles.     In  one  case,  in  England,  it  was  found, 
by  actual  experiment,  that  the  addition  of  eight  junctions,  each  of  three 
inches  diameter,  into  a  main  line  of  pipe  of  only  four  inches  diameter 
so  increased  the  velocity  of  the  stream  that   there  was  no  increase  of 
its  sectional  area.     Having  thus  connected   the  drains   in  one   system, 
with  only  one  outlet,  this  should  be  secured  by  a  wire  grating,  and  have 
a  clear  fall  of  a  few  inches,  upon  a  flat  stone,  that  it  may  not  be  obstructed 
by  back-water  and   mud.     I  have  hoen   thus  particular  in   making  an 
abstract  of  the  instructions,  already  referred  to,  how  to  drain  a  field  or 
building  lot,  because  the  same  rules  are  applicable  to  the  drainage  of 
buildings.      Another,   but  less  practicable  mode   of   drainage,   because 
stone  cannot  be  always  procured  without  much  expense,  is  that  of  which 
an  example  was  made  on  the  grounds  of  the  San  Francisco  Almshouse. 
On  the  northeast  corner  of  the  tract  was  a  little  swamp,  probably  about 
three  and  a  half  acres.     This  marsh  was  kept  moist  and  damp  by  springs 
of  water,  and  proved  the  source  of  miasmatic  exhalations.     This  land 
was  reclaimed  by  causing  a  number  of  ditches  to  be  dug,  about  six  feet 
apart,  and  deep  enough  to  get  down  to  a  solid  foundation.     Stone  was 
then   hauled  from  a  neighboring  quarry,  and  placed  in  a  layer,  one  foot 
deep,  and  then    covered  over  with  sod.     The  ditch   was  now  filled  up 
wuh  soil,  forming  what  is  known  as  the  «  blind  drain."     The  inmates 
Ox  this  institution  are  no  longer  plagued  by  malarial  affections,  while 
the  reclaimed  land  more  than  supplies  the  house  with  vegetables. 

HOUSE  DRAINAGE — SINKS   AND   WATER-CLOSETS. 

We  have  thus  far  been  dealing  only  with  clear  water,  to  be  conveyed 
m  pipes,  that  may  take  in  or  Jet  out  water  at  every  foot.  Such  drain- 
age IS  entirely  distinct  from  the  drainage  of  sinks  and  the  like,  which 
requires  pipes  much  larger  and  smoother,  and  also  close-jointed.  As  a 
rule,  the  works  of  house  drainage  are  carelessly  and  thoughtlessly  ear- 
ned out,  and  often  inflict  untold  injury  on  the  luckless  occupants  of  the 
iiouse  in  which  they  are  executed. 

.  It  appears  that  there  is  no  fluid  so  hard  to  carry  away  as  that  of 
ainjfs  and  water.dosetP,  The  soap,  grease,  and  other  matters  are  de- 
posited on  tr  e  sides  of  the  pipe,  and  it  may  be  said  to  be  a  mere  question 
01  time,  depending  on  the  size  of  the  pipe  and  the  flushing  of  water 
now  soon  It  will  fill  up.  This  is  why  the  drainage  of  clear  water  should 
De  Kept  distinct  from  that  of  cesspools  and  sinks.    The  following  method 
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is  reported  as  having  been  in  successful  use  for  five  years,  with  a  fall  of 
only  about  one  in  a  hundred:  At  the  sink  is  a  common  bell  trap;  a  lead 
pipe,  of  one  and-a-half  or  two-inch  bore,  runs  down  and  out  through 
the  cellar  or  ground  into  a  reservoir,  which  should  be  of  well^ceraented 
hard  brick,  and  should  be  a  foot  or  more  below  the  surface.  The  lead 
pipe  should  discharge  under  water;  and  so  we  have  a  second  trap,  that 
prevents  any  air  passing  up  the  pipe.  The  outlet  pipe,  starting  about 
one  third  up  from  the  bottom,  may  be  of  lead,  one- half  to  two  inch 
bore,  and  should  run  upward  and  out  of  the  reservoir  at  about  a  third 
from  the  top,  and  into  a  large  pipe  of  stone  or  iron.  Thus  the  water 
enters  the  lead  pipe  about  midway  from  top  to  bottom,  leaving  the  greasy 
particles  floating  on  the  top  and  the  heavy  particles  at  the  bottom,  so 
that  what  runs  off  is  comparatively  clear.  It  still  carries  off  a  great 
deal  of  soap,  and  will  deposit  it  for  a  long  distance.  The  final  deposit, 
or  cesspool  into  which  sinks  and  water-closets  are  discharged,  should 
be  placed,  if  possible,  below  the  level  of  the  water  in  the  wells  at  their 
lowest,  and  always  on  the  down-stream  side  of  the  well,  as  the  water 
is  supposed  to  flow  in  the  ground.  A  large  vault  may  be  supplied  with 
a  quantity  of  dry  soil,  and  the  moisture  may  be  thus  absorbed;  or  a 
trap  may  be  there  arranged,  which  shall  separate  the  fluid,  which  may 
be  pumped  out  and  applied  to  the  soil;  or  the  moisture  may  be  absorbed 
by  the  earth,  if  the  conditions  are  such  as  to  render  it  safe. 

A  judicious  application  of  the  principles  I  have  thus  collated,  will 
enable  any  one  of  ordinary  common  sense  to  take  the  precautions  essen- 
tial to  health,  so  far  as  relates  to  house  drainage. 

WATER-CIiOSETS. 

The  requirements  of  a  good  water-closet  are,  that  it  shall  be  inodor. 
ous,  shall  work  efficiently  with  a  minimum  quantity  of  water,  and  shall 
be  simple  in  construction  and  uot^ liable  to  get  out  of  order.  There 
can  be  no  doubt  that  many  water-closets  which  are  now  in  use  are 
extremely  defective  in  the  principle  of  construction,  and  when  intro- 
duced into  a  house,  instead  of  being  a  comfort  and  luxury  are  a  positive 
nuisance,  and  often  endanger  the  health  of  its  inmates.  Most  of  the 
complaints  which  have  been  raised  against  the  water-carriage  system 
have  been  directed  almost  solely  against  water  closets,  as  being  the 
source  of  nuisance,  when  introduced  within  a  house.  These  complaints 
have  in  many  instances  been  well  founded;  and  the  remedy  is,  not  to 
abandon  the  water-carriage  sj^stem,  but  to  correct  the  defects  which 
have  given  rise  to  these  complaints.  A  good  water  closet  is  the  only 
appliance  fit  to  be  used  within  a  house,  for  by  it  all  matters  are  at  once 
conveyed  away,  and  cease  to  have  the  power  of  producing  evil,  so  far 
as  our  houses  are  concerned.  It  is  not  so,  however,  with  those  systems 
that  conserve  fsecal  deposits  within  or  in  close  proximity  to  our  dwell- 
ings, as  there  is  always  danger  in  storing  a  dangerous  article,  however 
carefully  we  may  tend  and  guard  against  its  evil  effects.  It  is  found  in 
practice  that  some  of  the  simplest  and  cheapest  water-closets  are  the 
best;  in  fact,  all  those  closets  consisting  of  a  simple  basin  and  trap, 
usually  called  the  Hopper  closet,  if  provided  with  ample  water  for 
fliuahing,  can  be  used  without  causing  any  nuisance,  as  there  is  no  space 
for  noisome  gas  to  accumulate,  and  no  exposed  area,  plastered  with 
faecal   deposit,  to  generate  foul   gas.     If  the  closet  is   provided  with 


J£NNfNGS  WATER  CLDRET. 


161 

ample  ventilation, Q  no  gases  can  pass  back  through  the  trap  to  cause 

any  mischief. 

Many  of  the  Hopper  closets  in  use,  owing  to  defects  in  the  construe- 

tion  of  the  trap,  and  from  the  inadequacy  of  the  flush  of  water,  do  not 

clear  themselves  at  every  discharge  of  the  closet.     The  consequence  is 

that  faecal  matter  is  left  in  the  trap,  and  its  exposure  often  gives  off  a 

bad  odor.  Those  who  require  a  still 
more  perfect  closet  than  the  simple 
basin  and  trap,  will  find  Jennings* 
closet  a  perfect  sanitai-y  appliance. 
It  consists  of  a  basin  and  trap  made 
j  in  one  piece  of  earthenware,  but  in- 
stead of  the  small  quantit}^  of  water 
usually  supplying  the  trap  of  a  Hop. 
per  closet,  in  this  case  a  hollow  plug 
(P),  is  used  to  dam  up  the  water  in 
the  basin.  The  consequence  is  that 
the  fsecal  matter  is  at  once  dropped 
into  a  large  volume  of  water  (W), 
and  to  a  certain  extent  it  is  imme- 
diately deodorized,  as  those  peculiar 
organic  odors  given  off  by  fresh  fae- 
cal matter  are  prevented  from  escap- 
ing; and  when  the  handle  (H),  which 
lifts  the  plug,  is  raised,  everything  in 
the  basin  is  suddenly  discharged  into 

^.  ^^^  trap  below,  and  so  into  the  drain. 

f  The  hollow  plug  also  serves  as  an 

overflow,  if  the  basin  fills  too  high, 

URINALS. 

As  a  matter  of  convenience,  and  as  a  preventive  of  nuisance  beinff 
committed  lu  places  out  of  proper  sanatory  control,  public  urinals 
become  a  necessity  in  all  urban  districts.  They  are  also  required  in 
iiouses,  manufactories,  and  other  places,  where  proper  consideration 
ana  cleanliness  is  a  matter  of  vital  importance.  A  urinal,  not  properlv 
attended  to,  soon  becomes  a  disgusting  nuisance,  as  urine  very  rapidly 
undergoes  decomposition,  and  when  in  this  state  it  has  the  power  of 
ih^!  •^u'?''"?^^'*^^^  urine  into  the  same  state;  hence  the  necessity  of 
urhip'?^ ^  ^J?^^?''""^  ^""^  washing  every  part  of  a  urinal.  As  a  manure 
Sf      T  f ''  ^^^  "^""^^  valuable  part  of  town  sewage.     Compared  with 

eveivfi?    .    u""   fll^'^  ''''^"^  ""^  ^'^^^  '^  ^^  ^^^  ^^  one;  therefore, 

twn/^  ®^^"^^  ^^  ^^^^  ^^  ^^^^^^  the  urine  produced  in  a  rural  dis- 

tinct tor  agricultural  purposes.     In  some  manufacturing  towns  urine  is 


ient^Z^n'f  "^^^  ^^  effected  by  carrying  up  the  soil  pipe  to  the  roof,  or  some  other  convea-^ 
sha  l^TnUr  tL  So^i^^  ^^"^T?-'  ^<^^f^  ventilators,  or  the  flue  ofTchimney 

ttese  DointQ^   T?  R'  termination,  as  at  tmies  there  are  in-currents  into  the  house  at 

Purpos^mivill*  K  necessary  to  carry  the  soil  pipe  up  to  the  ridge,  the  pipes  for  Siis 
safer  to  p?acl  fch.^^^r;fl  ^^'i?'  ?^"*''^^  ^^^  .'^^^'  ^^*  J'^  ^^^  ^^^^s  it  fs^better  ^ 
tbe  house     T^o  ^-^^  and  all  other  pipes,  in  connection  with  the  drains,  outsidte 

«r  whic'h^Tsoorbl'cS^^^^^^     ''  ""'^  '^^  *'^  ^^"'^^^*^^^  ^'  urinals,'gea^^ 
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regularly  bought  and  collected  in  lant-carts  for  use  in  falling  of  woolen 
cloths. 

A  great  variety  of  forms  of  urinals  have  been  iatroduced  at  different 
times,  and  have  now  become  articles  of  common  manufacture.  They 
are  usually  made  of  glazed  earthenware,  and  sometiraes  of  common 
stoneware.  In  the  distribution  of  water  to  a  urinal,  care  must  be  taken 
that  every  part  of  the  urinal  is  properly  washed.  The  volume  of  water 
required  varies  greatly  with  the  description  of  urinal.  In  those  cases 
in  which  the  urine  is  discharged  into  a  trough,  and  the  water  merely 
used  as  a  dilu^ant  to  assist  in  washing  away  the  urine,  the  volume  of 
water  required  is  small;  but  in  cases  in  which  stalls  are  used,  and  a 
constant  supply  is  provided,  this  supply  is  often  equal  to  half  a  gallon 
per  minute.  The  water  in  basin-urinals  is  distributed  by  a  flushing  rim, 
and  in  stall-urinals,  either  from  a  perforated  pipe  or  a  spreader  made 
specially  for  the  purpose. 

Urinals  are  generally  trapped  with  the  ordinary  siphon  trap,  and 
provision  should  be  made  for  the  ventilation  of  the  drains  communicat- 
ing*with  a  urinal;  especially  in  cases  in  which  they  ai*e  consl/ructed 
inside  houses.  The  best  mode  of  ventilating  urinals  is  to  carry  up  the 
drain-pipe  in  the  same  way  as  the  soil  pipe  of  a  water-closet  is  treated. 
In  many  cities  of  Europe,  the  provision  of  public  urinals  has  had  a  fair 
share  of  consideration,  but  it  is  to  be  regretted  that  this  sanatory 
measure  is  so  little  regarded  in  America.  The  same  remarks  apply  to 
public  latrines.  Accommodation  of  this  class,  as  a  rule,  is  only  provided 
at  the  various  railway  stations  or  hotels;  but  even  here,  they  are  neither 
as  convenient,  or  as  well  attended  to  as  they  should  be,  and  the  roving 
public  have  to  suffer,  in  consequence,  much  serious  inconvenience,  and 
sometimes  serious  injury  to  health.  AH  pablic  as  well  as  private  urinals 
and  latrines  should  be  so  constructed  that  while  they  are  sufficiently 
screened  from  public  view,  they  should  be  readily  accessible,  and  noth- 
ing repulsive  to  privacy  or  decency  be  permitted. 
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THE  DRY-EARTH  METHOD  OF  TREATING  REFUSE. 


By  SAMUEL  LEAVITT,   Kew  Yore. 


tE.d  bero.  the  Kew  Tor.  ^}i;^^^<^.<^  23d.  ISTS,  and  puM.h^ 

THE    EARTH-CLOSET. 

of'^GuSo^rTS!"*'''"'''  '"*'  ^^"^^^'"•'  E"gl-d,by  Mr.  Garnett, 
In  eighteen  hundred  and  seventy,  the  earth  arrangement  was  takpn 
ID  haud  bj  the  corporation,  its  use  having  been  demonTtmed  In  e^^h 
teen  hundred  and  s.xtj-nine  there  were  two  hundred  priviesof  th"s  soJt 
an  Lancaster  The  stools  were  not  covered  in  detail,  but  ^r  Garnett', 
men  supplied  earth  to  the  pits  once  a  day.  No  sloDs  enterfd  thnt?^-* 
and  not  all  the  urine;  for  besides  the  mien's  L^nfXhrrr'l!,' 
elsewhere,  would  commonly  not  go  into  the  privL^Mr '(TarnTtt  hid  an 
arrangement  which  extended  to  one  hundred  and  seventv  onf\p  f 

St      A  i  it-  ^  ''^^*''-     ^'  ""^^  collected  in  large  vessels  and  removed 
daily.     A  shilling  a  quarter  was  paid  to  those  who  would  thus  kee^their 
nnne  separate.  0)     At  first,  the  ashes  of  the  town   were  mixed  wfth 
earth,   but  ashes  [Bituminous,  S.  L.]  are  now  discarded    t^o?l   /k 
street  sweepings  are  found  ava:ilable.-'  The  dn^d  ^rtht  broken  J"  h- 

luXA\  ^^^-  '■-r'"^  '**^*^«'  ^^^^  »«  compared  with  water-closets  as 
clean  fn^^  >"  sim.la.-  parts  of  towns,  theri  is  no  question  tha   greater 

ne?h'boSr  ifTa^c^ter  ^*"'"^'  ''  ''^  ^^^^  ^'-^'«'  '^  ^'^ 

dialfwirdtvnLW*''^''*'^  ^\^'  ^'"^  *''■  ''""^  «f  **>«  deaths  from 
and  th^  1  ^-  *^P'^<^'<^  ^»^f  '>ecD  "i  houses  provided  with  earth-closets- 
tiodSf-  ^'*'*'  !"^°  f  ^^^  *«^°  ag'-««  in  stating,  that  since  theTr  in' 
!Jht^e1rw'as'li:rV\'?r  -^<'"^<^-PP--d  frfm  parts  ortftown 
I>r.  Buchanan  thus  sums  up  some  of  the 

ADVANTAQES   OF  THE  EARTH   srSTBM. 

1.    The  earth-closet,  intelligibly  managed,  famishes  a  means  of  dis- 


?ndU„*^fe*^l *«  t  «!  Zl^^S^tfT''^"'  ?'*?  in  the  largest  cities,  a  system  of  main 
w  barges  coSw  ta^ks  iV^U^^^"""^^  the  wharves,  where  it  will  be  receiv^ 
each  housQ  in  c  ose  veSs  Thk  n^.t^n^n  fl  -T^  a  difficult  matter  to  take  it  away  from 
^^  it  a4^.  eh^n\l&arg^^^^^^^^^  thoL  who 
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posing  of  excrement  without  nuisance,  and  apparently  without  detri- 
ment to  health.  JT.     i-U     ^»  +  U^vi  +  xr 

2  In  communities,  the  system  requires  to  be  managed  by  the  authoiity 
of  the  place,  and  will  pay  at  least  the  expenses  of  its  management. 

3  In  the  poorer  class  of  houses,  where  supervision  of  arty  closet  ar^ 
rangement  is  indispensable,  the  adoption  of  the  earth  system  offers  especial 

^  I^^ThlTsystem  does  not  supersede  the  necessity  for  an  independent 

means  of  removing  slops,  rain  water,  and  soil  water.  ,u^n«nnt1 

5.     The  system  might  be  at  once  apphed  to  any  town  of  ten  thousand 

inhabitants.  ,  ^v     i       +   u«„   fV^^ao 

6  As  compared  with  the  water-closet,  tne  earth-closet  has  these 
advantages:  it  is  cheaper  in  original  cost;  it  requires  less  repair;  it  is 
not  injured  by  frost;  it  is  not  damaged  by  improper  substances  being 
thrown  into  it;  and  it  greatly  reduces  the  quantity  of  water  required 

by  each  household.  .        ^  ♦     j 

7  The  whole  agricultural  value  of  the  excrement  is  retained. 

In  a  paper  read  before  the  Glasgow  Sewage  Association  March  thir- 
tieth,  eighteen  hundred  and  sixty-eight,  E.  O.  C.  Stanford,  F.  C  S.,  says: 

'*  Water  is  a  mere  carrier,  and  no  disinfectant;  its  cost,  also,  from  tbe 
m-eat  quantity  required,  is  very  considerable.  The  whole  system  of 
sewerage  by  water-carriage  is  extravagant.  It  carries  the  solid  and 
liqnid  excreta  down  to  our  neighbors  to  rot  at  their  doors,  and  leaves  us 
a  le-Mcy  of  deadly  gases,  to  remind  us  that  our  effort  to  cheat  nature 
has  signally  failed.  As  applied  to  even  ridding  ourselves  of  the  nuisance, 
it  is  the  finest  effort  of  tbe  ^  circumlocution  office,^  and  the  best  illiistra- 
tion  of  how  not  to  do  it  in  our  generation.  Engineers  have  employed 
an  elephant  to  do  the  work  of  a  mouse,  and  the  burly  brute  has  trodden 
down  and  laid  waste  the  country."  i  .     i  o     •  ^     tvt     Qf«r. 

In  another  paper  before  the  Glasgow  Philosophical  Society,  Mi.  btan- 

"Our  authorities  want,  of  course,  some  grand  scheme,  but  they  for- 
get that  the  question  is  one  of  minute  details.  We  are  assailed  by  a 
large  army  of  small  nuisances— one  at  least  to  every  house--and  we 
must  attack  them  one  at  a  time.  Attacked  in  tbeir  united  strength, 
they  will  assuredly  overcome  us.'* 

THE   NEW   SYSTEM   IN   AMERICA. 

The  introduction  of  the  earth-closet  into  this  country  is  largely  due 
to  the  labors  of  George  E,  Waring,  Jr.,  of  Newport,  who  has  written 
several  books  on  the  subject.  He  thus  criticises  the  popular  American 
system  of  treating  human  excrement: 

<'The  water-closet  is  the  chief  thing  of  which  women  living  in  the 
country  envy  their  city  cousins  the  possession.  In  country  houses,  one 
of  the  first  steps  towards  elegance  is  the  erection  of  an  expensive  water- 
closet  in  the  house,  provided  with  a  force  pump  that  is  doomed  to  oreafe 
the  back  and  the  temper  of  the  hired  man;  a  tank  and  pipes,  which  are 
pretty  sure  to  be  burst  by  frost  every  Winter;  the  annual  tax  of  the 
plumber's  bill;  and,  worse  than  all,  a  receptacle  in  the  garden  known 
as  a  <  cesspool,'  which  usually  has  a  private  subterranean  communication 
with  the  well  from  which  drinking  water  is  taken.  The  mapure  is,  ot 
course,  lost;  it  is  worse  than  lost.  Too  far  below  the  surface  to  be  ot 
use  to  vegetation,  it  lies  a  festering  mass,  sending  its  foul  and  poisonous 
gases  back  through  the  soil  pipe  and  the  kitchen  drain  into  the  house,  and 
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developing  in  its  putrid  fermentation  the  germs  of  typhoid  fever  and 
dysentery  that  any  film  of  gravel  in  the  lower  soil  may  carry  to  the 
well  or  the  spring.  ^  *  *  Hence  comes  typhoid  fever,  of  which  no 
single  case  ever  occurred  in  a  civilized  commuiiity  without  the  direct  intervene 
tion  of  human  agency,  *  *  *  Out-of  door  privies,  those  temples  of 
defame  and  graves  of  decency,  that  disfigure  almost  every  country  home 
in  America,  and  raise  their  suggestive  heads  above  the  garden  walks  of 
elegiint  town  houses,  are,  I  believe,  doomed  to  disappear  from  off  the  face 
of  the  earth." 

Mr.  Waring  quotes  as  follows  from  Professor  S.  W.  Johnson,  of  Yale 
College: 

»*  The  guanos  and  fish  manures,  which  are  brought  from  a  distance 
or  manufactured  at  a  heavy  cost  for  our  market  gardeners,  are  in  reality 
paid  for,  not  by  them,  but  by  those  who  purchase  their  produce  in  the 
city  markets.  The  animal  who  stands  at  the  head  of  creation  requires 
the  richest  food,  and  yields  to  the  food-producer  the  richest  return.  It 
requires  but  little  art  to  convert  his  excrement  into  i?icrement;  the  con- 
version may  be  made  extremely  profitable.  The  excreta  of  a  man  have 
been  valued  in  Flanders  at  nine  dollars  per  annum,  and  the  Chinese  a^- 
riculturist  will  give  a  day's  work  for  ten  gallons  of  urine." 

Writing  of  the  destruction  of  American  epil,  Mr.  Waring  says:  ''  For- 
tunately  it  will  not  continue  always.     So  long  as  there  are  virgin  soils 
this  side  the  Pacific,  which  our  people  can  ravage  at  will,  thoui^htless 
earth  robbers  will  move  West  and  '  till '  them.     But  the  good  time  is  com- 
ing  when  (as  now  in  China  and  Japan)  men   must  accept  the  fact  that 
the  soil  IS  not  a  warehouse  to  be  plundered,  only  a  factory  to  be  worked. 
Ihe  sewers  of  London  wash  into  the  sea  the  manurial  products  of  three 
million  people,  to   supply  whom  with  food  requires  the  importation  of 
unmenss  quantities  of  grain  and  manure.     The  wheat  market  of  one 
halt  the  world  is  regulated  by  the  demand  in  England.     She  draws  food 
trom  the  Hlack  Sea  and  from  California;  she  uses  most  of  the  guano  of 
the  Pacific   islands;  she  even  ransacks  the   battle-fields  of  Europe  for 
human   bones,  from  which  to  make  fresh   bones  for  her  people;  and  in 
spite  of  all  this  her  food  is  scarce  and  high,  and  bread  riots  break  out 
m  her  towns." 

Nearly  all  the  earth-closets  in  use  in  this  country  are  modifications  of 
tiaatot  Hev.  Mr.  Moule.  The  prominent  manufacturers  are  the  Hart- 
lord  Jiarth-Closet  Company  and  the  Wakefield  Company.  The  latter 
have  introduced  a  large  number  of  their  closets  into  Central  Park.  Mr 
Waring  says  truly  that,  «^  besides  the  need  of  this  system  in  smaller 
towns,  there  are  portions  of  this  city  where  something  of  the  sort  is 
absolutely  necessary.  The  whole  Harlem  flat  is  so  low  and  level,  that 
It  Win  be  almost  impossible  to  lay  the  sewers  so  high  as  not  to  be  entered 
hy  salt  water  at  high  tide." 

It  has  been  demonstrated  in  England  that  street-sweepings  are  avail- 

aoie  tor  the  earth-closet.     I  believe  that  it  is  entirely,  practicable  to  use 

^19  system  for  the  whole  city  thus:  Let  there  be  a  depot-shed  in  each 

ZJa    ^^  P^;^^^°ct,  to  which  all  the  best  an*d  driest  of  the  street-sweep- 

linn  brought  and  all  the  ashes.     Let  the  carts  dump  their  loads 

pon  coarse  screens,  to  remove  all  such  refuse  as  tin  and  crockery.     Let 

ue  airt  pass  through  rollers  or  stamp  mills,  and  then  through  revolving 

thpn!f^i  ^  u    "^^^^  ^^*^  prepared  be  taken   to  the  earth-closets,  and 

the  o?     ,  tbe  country.     When  desired,  it  can  pass  several  times  through 

Closets.     Thus,  instead  of  an  expensive  removal  of  street  dirt  and 
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aehes  and  night-soil,  the  city  can  send  these  three  "  nuisances  "  away  in 
the  form  of  the  most  valuable  known  fertilizer. 

It  is  probable  that  this  business  will  prosper  in  small  towns  faster  than 
in  cities  or  isolated  abodes.  The  latter  will  not  take  the  trouble,  and 
the  cities  will  use  water-closels  until  shamed  out  of  the  practice.  But 
individuals  will  start  Dry-Earth  Companies  in  towns,  as  has  been  done 
in  New  Haven,  and  will  soon  so  demonstrate  the  merits  of  the  plan  that 
the  municipalities  will  adopt  it.  The  lack  of  such  companies  furnishing 
earth  and  removing  the  product,  has  been  the  only  obstacle  to  the  rapid 
spread  of  this  great  reform.  A  United  States  Dry-Earth  Company 
should  be  formed,  which  would  put  itself  in  communication  with  the 
coal  dealers  throughout  the  country,  who  have  sheds,  screens,  and  carts, 
and  are  in  the  habit  of  removing  ashes.  This  company  should  induce 
the  coal  dealers  to  sell  all  the  varieties  of  closets,  furnish  dry  earth,  and 
remove  and  sell  the  fertilizer;  and  they  should  be  guaranteed  a  fair 
price  for  the  condensed  grades  of  the  latter,  at  a  central  depot  in  New 
York,  when  neighboring  farmers  did  not  want  it.  Such  an  organization 
would  cause  the  system  to  spread  like  wildfire. 

The  first  apparatus  patented  in  this  country  for  such  use  of  earth  was 
the  "Excelsior  Sanitarian  Cover"  described  below.  The  patent  was 
dated  in  eighteen  hundred  and  sixty-six.  The  first  Moule  commode  was 
imported  into  this  country  in  eighteen  hundred  and  sixty-eight.  The 
following  testimonials  will  show  the  progress  of  the  reform  as  repre- 
sented by  the  Moule,  Wakefield,  Hartford,  etc.,  closets: 

"It  is  the  best  means  of  disposing  of  night-soil.  It  is  particularly 
valuable  in  this  city,  and  in  all  localities  where  similar  [imperfect]  con- 
ditions obtain  with  regard  to  drainage."  J.  H.  Eauch,  Sanitary  Super- 
intendent, Chicago. 

"The  system  of  earth-closets  at  Fort  Adams,  R.  I.,  appears  to  have 
at  length  settled  a  question  which  for  twenty  years  or  more  has  been  a 
source  of  perplexity,  trouble,  and  expense."  J.  F.  Head,  Surgeon  United 
States  Army. 

«  From  ten  to  twenty  earth-cloaets  have  been  in  constant  use  upon 
the  Brooklyn  parks  during  the  last  year.  We  are  introducing  them  in 
preference  to  water-closets,  even  where  water  supply  is  already  secured 
and  sewers  laid."  Olmstead,  Yaux  &  Co.,  Landscape  Architects  and 
Superintendents. 

One  hundred  Wakefield  closets  are  now  (eighteen  hundred  and  seventy- 
three")  in  use  in  the  Central  Park,  New  York. 

*<  As  Chairman  of  the  Committee  from  the  Boston  Board  of  Aldermen 
appointed  to  assist  at  the  Jubilee  Festival,  I  had  occasion  to  observe  the 
working  of  the  earth-closets,  and  they  appeared  an  entire  success."  E. 
A.  White, 

*<This  is  one  of  the  cheapest  and  most  useful  discoveries  of  modern 
times."     Mass  Board  of  Health. 

"The  most  important  sanitary  discovery  of  the  age."     Wm.  Lloyd 

Garrison.  I 

"  Whether  regard  be  had  to  economy,  health,  or  decency,  the  earth-     | 

closet  is  facile  pmiceps"     Howard  Potter,  of  Brown  Bros.  i 

The  following  persons  give  similar  testimony  in  favor  of  the  system: 
Stephen  Smith,  M.  D.,  New  York  Board  of  Health;  R.  W.  Brady,  S.  J., 
President  of  College  of  Holy  Cross,  Worcester,  Massachusetts;  B. 
Evans,  Superintendent  State  Eeform  School,  Westboro,  Massachusetts; 
L.  I).  Wilcoxson,  M.  D.,  Connecticut  State  Hospital;  J.  F.  Whiting, 
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Mayor  of  Kah way  New  Jersey;  W  C.  Chapin,  Pacific  Mills,  Lawrence, 
Massachusetts.  The  principal  Methodist  Camp  has  ordered  its  universal 
use  on  its  grounds. 

THE   EXCELSIOR   SANITARY   COMPANY 

of  New  York,  claim  to  have  issued  the  first  patent  for  earth-closets  in 
this  country,  viz:  in  eighteen  hundred  and  sixty-six.  However  that 
may  be  they  have  certainly  developed  some  useful  inventions.  Their 
best  addition  to  sanitary  apparatus  seems  to  be  a  hollow  cover 

The  invention  consists  of  a  hollow  compartment  in  this  lid  or  cover 
for  the  reception  of  a  suitable  deodorizing  compound,  with  openings  in 
the  under  part,  through  which,  when  desired,  by  turning  a  handl?  the 
preservative  agent  is  thrown  into  the  chamber- vessel—part  beforehand 
part  after  the  vessel  has  been  used,  thus  bringing  the  antidote  in  imme- 
diate  contact  with,  and  enabling  it  to  overcome,  the  poison 

Something  of  this  sort  is  certainly  called  for,  besides  the  stationary 
earth-closets,  for  sick  chambers,  and  many  other  places  where  reijular 
closets  cannot  be  used  It  is  acknowledged  by  all  sanitarians  that  even 
the  carrying  of  vessels  which  emit  foul  odors  and  poison  the  air,  from 
the  chamber  of  a  patient  to  empty,  is  one  of  the  most  prolific  sources  of 
the  spread  of  cholera.  Through  a  series  of  complications,  such  as  often 
befall  patents,  this  useful  invention  is  only  now  being  put  on  the  mar- 
ket.  All  physicians  who  have  seen  it  are  loud  in  its  praise.  It  is  pe- 
culiarly adapted  to  act  as  a  pioneer  in  this  line,  because  being  so  small 
It  can  be  put  away  in  any  corner  or  closet,  and  kept  full  of  earth  ready 
lor  sickness  or  a  rainy  day,  or  a  day  when  the  water-closet  is  broken 
or  frozen.  The  recent  addition  of  a  galvanized  iron  receptacle^the  size 
!!.fK  i^""  .  ''V^/.'l^^}^^  ^  wooden  privy-seat  rim,  makes  it  a  complete 
earth-closet      J.  G.  Coll  ns,  Sing  Sing  Prison,  said  of  this  machine:   "It 

ntinHn.T  .  ?^^^^^f  *^r  ^^^  ^^''  P""^'^^^-  ^  cheerfully  recommend  its 
intioduction  into  each  and  every  cell  of  each  and  every  prison."  Theo- 
dore  Dimon,  Physician  of  Auburn  Prison,  said:  "The  aL^ent  of  our 
?IT''-  ^^  determined  to  have  one  of  your  hollow  covers  attached  to 
each  mght-pail  in  every  cell  of  this  prison.  *  *  *  This  will  enable 
iLllr      r^u  '"^  ""'^^  ^^^^^""^  cleaning  out,  for  say  a  week,  or  even 

wo.?i H  K  "^r^'"?  '^''''^^  ""^  ^^^  working  convicts  to  the  pail-ground 

S  •.   T  ^''''^'^'  and  much  exposure  to  rain  and  sleet  avoided."     D,  B 
miff  '  ^^Pf  tor  of  State  Prisons,  said:     " I  am  satisfied,  from  experi- 
indiZhi    /"'  """ p'^  my  eye,  that  it  is  highly  valuable  and  wholly 
maispensable  for  purifying  the  cells  of  all  prisons." 

THE   GOUX   SYSTEM   TOR    CITIES. 

a^vfJ^f  ^t^  considerations  that  make  the  Goux  system  especially 

X.f     t  ^"^  ^^''  ^^'^.^^  P^."'^^^-     ^^''^^^'  ^^^  ^^«t  important  of  these 
walnnV       oompany  introducing  the  process  here  are  already  running 

of  fustnr'"'*^'^?.!^^^?'  P^^"*^^^*^  prepared  tubs  to  and  from  the  housel 
all  th!!  I.  ^^'^  I""?  """^^y  "^'^^  ^^^  principal  obstacle  to  the  use  of 

other ld^.?^^^''^^•  A  description  of  the  system  will  show  what  are  its 
bv  rA.^'  1^^^^'  ^*  ,9^"''  ®  invention  reverses  the  earth-doset  system 
in  thl  f  ^-  ^  ^""l^^u  ^^^^  ""^  ^^^  disinfectant  and  disintegrating  material 
^ate^ilfrn^^^  '  M  ^'^'?J'  \^''^  ^'  ^^^'  ^  ^^y^'  ''  an°5.drytbsorben 
and  s?mL^^  K?^*^  ^^""^^^  ^'^^'»  ^'  P^^^'  ^^^^gh  sawdust,  cut  straw^ 
.«  similai  substances  seem  to  answer  nearly  as  well,)  is  placed  overthJ^ 
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bottom  to  such  a  depth  that  when  the  mould,  which  is  a  close  covered 
kettle,  is  placed  on  it,  the  upper  edge  of  the  mould  will  be  on  a  level 
with  the  upper  edge  of  the  tub.  Additional  absorbent  matter  is  now 
packed  round  the  mould,  so  that  when  it  is  withdrawn,  the  vessel,  with 
its  packing,  shall  present  a  receptacle  in  the  center  the  size  of  the 
mould.  With  the  absorbing  material  used  there  is  mixed  a  small  quan- 
tity of  disinfecting  powder — sulphate  of  iron  or  green  copperas — and 
there  is  a  simple  arrangement  placed  beneath  the  seat,  whereby  every 
time  the  closet  is  used,  a  shower  of  this  disinfecting  powder  is  sprinkled 
over  the  vessel  and  its  contents.  As  soon  as  the  dejections  reach  the 
vessel,  the  fluids  are  all  absorbed  by  the  porous  substances  on  its  sides 
and  bottom.  The  solids  are  therefore  left  in  a  comparatively  dry  con- 
dition,  and  putrefaction  is  prevented,  while  the  odor  is  neutralized  by 
the  disinfecting  powder.  It  is  claimed  that  the  powder  is  not  needed  in 
outdoor  closets. 

It  will  be  seen  that  the  special  advantages  of  the  system  are  the  util- 
ization of  the  sweepings  of  houses,  stores,  and  factories,  for  packing,  the 
use  of  a  powerful  disinfectant,  and  the  infallible  prevention  of  nuisances, 
sometimes  still  contingent  upon  the  use  of  earth  closets,  from  neglect  or 
disarrangement  of  machinery,  or  failure  of  earth  supply.  That  which  is 
to  negative  the  most  of  the  natural  oifensiveness  is  already  in  the  tub, 
and  will  do  its  work  even  in  the  face  of  intentional  neglect  or  willful  at- 
tempt to  make  mischief. 

So  much  can  be  honestly  said  in  favor  of  this  system.  The  claim  of 
its  backers,  that  it  supersedes  the  earth -closet,  is  not  admissible.  The 
latter  is  nature's  true  democratic  form  of  governing  this  important  mat- 
ter. If  its  product  is  rather  bulky,  so  much  the  better;  it  will  stay 
near  and  be  used  upon  the  soil  that  furnished  the  aliment  that  produced 
it.  Monopolists  cannot  send  it  to  fertilize  distant  lands.  It  may  even 
be  considered  unfortunate,  except  so  far  as  city  product  is  concerned, 
that  the  dry  earth  can  be  used  safely,  half  a  dozen  times,  and  the  fer- 
tilizer thus  condensed. 

The  Goux  Urinal  is  a  tall  cylinder,  in  which  is  placed  a  funnel  with  a 
long  perforated  tube.  The  cylinder  is  so  packed  that  the  tube  reaches 
to  the  bottom,  while  at  the  same  time  it  is  surrounded  by  absorbing 
material,  mixed  with  disinfecting  powder. 

This  system  has  already  been  introduced  largely  in  Europe,  and  after 
a  protracted  trial  made  at  Aldershob,  during  eighteen  hundred  and  sev- 
enty-one, the  British  War  Department,  on  the  recommendation  of  several 
sanitary  commissioners,  specially  appointed,  has  determined  to  adopt  it. 
Although  the  contract  was  made  and  arrangements  prepared  for  about 
four  thousand  men,  yet  the  service  has  extended,  without  difficulty  or 
inconvenience,  to  about  eleven  thousand  or  twelve  thousand  men,  and 
no  complaints  have  been  made.  In  eighteen  hundred  and  seventj^-two, 
about  fifteen  hundred  closets  were  in  use  every  day  in  Halifax,  England, 
and  several  large  towns  and  villages  in  the  manufacturing  districts  were 
making  arrangements  to  introduce  the  Goux  system. 

This  is  a  very  important  fact,  for  the  Moule  system  had  the  start,  and 
as  the  English  are  looking  very  carefully  into  this  matter,  it  is  a  proof 
that  they  have  found  the  Goux  system  specially  adapted  to  the  use  of 
the  rough,  careless,  slovenly  men  who  usually  inhabit  barracks,  prisons, 
etc.  It  is  said  that  there  are  now  about  ten  thousand  Goux  closets  in 
use  in  England. 

The  (Scientific  American  of  January''  first,  eighteen  hundred  and  seventy- 
two,  in  an  illustrated  article  on  this  machine,  said: 
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"This  form  of  earth-closet  has  been  extensively  introduced  in  Lon- 
don, where  a  corporation,  known  as   the   Sanitary  Wov^nt 
Manure   Manufacturing  Company,  has   been  formed,  Zd Twe  and 
profitable  business  inaugurated.    The  company  employs  a  lari^uUe^ 

purpose.     For  hospital  purposes,  the  system  is  excellent  " 

In  the  report  of  the  iMedical  Officer  of  the  Privv  Council  hf  Pnn.ior>^ 
(eighteen  hundred  and  seventy)  appeared  the  So SLrliSfSf 

Z:i^'£llT\tTV '''''''  '^.T'^}'  "«^  sornewh^at  ex    ns  Sy 
tued  at  baltoid.     The  ordinary  midden-closet  can   be  converted  into  n 

t^(^=a^^^^^^ 

nuisance  which  is  almost  inseparable  from  the  old  form  of  mtdden." 
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THE    PNEUMATIC    SYSTEM. 


CAPTAIN   LIEMUR'S   IMPROVED  SYSTEM   OF  HOUSE  DRAINAGE. 


Bt  ADAM  SCOTT,  C.  E. 


[Prom  "  The  Sanitary  Kecord,"  London,  November  21st,  1874.] 

The  sewage  diflSculty  is  one  of  the  most  vital  questions  of  the  present 
day,  owing  to  the  many  perplexities  into  which  the  existing  sewerage 
system — the  water-carriage  plan — has  brought  so  many  of  our  towns. 
Any  system  of  dealing  with  it  effectaally  deserves  the  most  careful  con- 
sideration. 

There  are  many  reasons  to  believe  that  Captain  Liernur's  plan  has 
solved  the  problem  in  an  efficient  and  satisfactory  manner.  His  method 
of  treating  sewage  having  been  in  use  for  some  years  in  Continental 
towns,  the  arguments  he  uses  are  not  theoretical  only,  but  are  based  on 
accomplished  facts,  his  plans  having  had  the  advantage  of  a  practical 
trial  and  having  been  found  equal* to  the  test.  We  propose,  therefore, 
to  examine  it  in  detail. 

Captain  Liernur  commences  with  the  axiom  that  the  aim  of  a  town- 
drainage  scheme  should  be  not  merely  to  remove  filthj  but,  in  addition 
to  this,  to  keep  air,  soil,  and  subsoil  water  in  a  pure  condition,  aad  to 
maintain  the  last  mentioned  at  a  permanent  low  level.  Hence  he  makes 
it  his  task  to  satisfy  in  the  most  perfect  manner  these  various  require- 
ments, arid  he  succeeds  in  it,  as  presently  will  be  seen,  without  causing 
any  nuisance  whatever,  and  without  laying  any  additional  burden  upon 
the  ratepayers. 

This  last  point  is,  in  Captain  Liernur's  opinion,  of  very  high  import- 
ance in  a  sanitary  sense,  and  perhaps  more  than  many  think;  the  doC' 
trine  of  a  great  number  of  hygienists  being  that  no  expenditure  can  be 
too  great  for  securing  public  health.  Captain  Liernur,  however,  points 
with  great  show  of  reason  to  the  fact  that  the  expenditure  of  large 
sums,  without  a  return  in  kind,  involves  always  an  increase  of  taxation 
and  consequent  Increase  of  house  rent,  which  means  for  the  working 
classes  nothing  else  than  crowding  them  still  closer  together  in  their 
already  overcrowded  dwellings,  and  in  increasing  the  price  of  provis- 
ions and  all  necessaries  of  life.  Now  nothing  contributes  more  to  sick- 
ness and  death  in  a  town  than  such  a  condition  of  aifairs,  even  apart 
from  the  general  prostitution  with  all  its  horrors  which  accompanies  it; 
hence  it  is  that  so-called  sanitary  works  are  of  but  little  avail  for  im- 
proving the  general  health  of  a  town  if  they  are  executed  at  the  cost  of 
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maVr trrfe"^^^^^^  ^^^  beautifully  such  sanitary  works 

mamtams,  can  be  done  by  a  proper  utilization  ^^0^^.^'  '^'^^'^'  ^^ 
Accepting  the  above  as  the  true  basis  upon  which  a  Tcheme  of  town 
sewerage  should  be  founded,  it  is  apparent  that  our  preeenrsy«tem  i« 
entirely  wrong  We  remove  the  filth  to  be  sure,  by  me^ns  of  S  huiU 
sewers,  water  closets,  and  ffie-antlo  Tn^flflna  ^p  J  /  "ie^tiis  oi  nne-builfc 
polluting  air,  soil,  and  aubsoflTater  a^^Tl  /lo"f  ''l'''T 

reminded  of  this  by  distressine  cases  of  ttrfl?«fHff"  ■     I  ^^'^stantly 

diseases  caiis^.i  h^.  „„"        ^      .®^  ?*  W"<>'d  lever  and  otiier  zymotic 
diseases,  caused  by  sewer-gas  poisoning,  pollutiou  of  rivers  and  hv  nn 

the  fsecal  and  other  town  refuse  which  is  oan«hl«  r^p  ^1^^  ?  . 

i.  s«ti„g, .. .  p..at  ..pons., ..  iXSSi^  „r;  ™eis";s;* 

«Jo     f      '^•"^  principle  upon  which  Captain   Liirnur  acts  fs  tbaf  nf 
separation,  m  contradistinction  of  the  oresent  ^Zt^„,  ^r  ■     l  °^ 

evei-ythiog  in  one  sewer,  bis  nlethodCn"^S^ //S'a'-^'Hf 

I^yonllayfair  M  p    wS""'"™""  ""^^  'u-''  ®«""^°'  '^^  ^^S^i  Hon.  Dr^ 
sense.     CaDtiVn  f,»;n.T       ^^ff^^d  himself  most  emphatically  in  thil 

Cptain  Liernur  pointed  out  ^^^^^l^^^ 
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cleanse  factory  water  by  separation,  and  in  each  individual  case,  the 
exact  polluting  elements  being  known  and  their  presence  constant; 
when,  however,  they  are  mixed  with  each  other,  with  excreta  and  all 
sorts  of  other  filth,  are  diluted  with  copious  masses  of  water,  and,  to 
make  matters  still  more  perplexing,  vary  each  day  in  volume  and  con- 
stituents, the  work  of  cleansing  becomes  practically  impossible;  and 
even  if  anything  like  a  purification  method  had  after  much  research 
and  experimenting  been  discovered,  the  erection  of  the  very  first  addi- 
tional factory,  mixing  again  new  elements  of  pollution  with  the  mass, 
would  make  that  method  completely  useless,  and  compel  us  to  make 
new  researches  and  experiments  ad  infinitum.  Now,  it  must  not  be  for- 
gotten that  the  sewage  difficulty,  as  a  whole,  is  chiefly  due  to  the  part 
the  waste  products  of  industry  play  in  it,  and  that  it  has  cost  already 
immense  sums  to  overcome  its  evils  and  miseries.  These  sums  come  out 
of  the  pockets  of  the  ratepayers,  and  are  principally  contributed  by  the 
working  classes,  who  form  bv  far  the  bulk  of  the  population.     Practi- 


tice  of  this  is  the  more  glaring  from  the  fjxct,  now  on  all  sides  acknowl- 
edged, that  all  the  money  has  thus  far  been  paid  ia  vain,  seeing  that  the 
methods  on  which  it  has  been  expended  have  all  proved  utter  failures. 
Captain  Liernur  admits  that  in  some  special  cases  it  might  be  an  injus- 
tice to  the  manufacturer  to  make  him  bear  the  sole  cost,  and  he  suggests 
in  such  cases  that  the  community  should  contribute  towards  it;  but  he 
insists  upon  a  separate  purification  under  any  circumstances,  as  the  only 
means  of  havinij  it  done  at  all.  It  must,  however,  be  observed  that,  as 
actual  experience  has  shown,  it  generally  pays  the  manufacturer  to  do 
60,  as  the  value  of  the  product  recovered  generally  covers  the  expense 
incurred,  and  often  leaves  a  margin  of  profit  besides.  As  national  econ- 
omy forbids  any  waste  whatevei^which  can  be  prevented  without  loss, 
it  is  evident  that  Captain  Liernur's  rule  is  a  correct  one  on  all  points. 

The  difficulty  which  hitherto  stood  in  the  way  of  this  part  of  the 
sewage  question— namely,  the  one  of  detecting  whether  the  rule  of 
purifi'cation  is  absolutely  attended  to— Captain  Liernur  obviates  by  a 
very  simple  contrivance.  A  slight  bend  is  made  in  the  branch  pipes 
leading  to  the  sewer.  This  always  retains  some  of  the  water  flowing  off, 
and  on  it  a  thin  tube  is  erected,  reaching  to  the  pavement  of  the  street, 
through  which  tube,  by  means  of  a  small  hand  pump,  the  Inspector  of 
Nuisances  can  at  any  time  take  a  sample  for  examination. 

The  result  of  these  various  arrangements  for  excluding  from  the 
sewer  the  different  matters  alluded  to— namely,  all  putrescible  sub- 
stances and  all  waste  of  industry— is  that  the  sewer  no  longer  conveys 
anything  capable  of  generating  noxious  or  infecting  elements.  Captain 
Liernur  does  not  pretend  that  the  water  comes  up  to  the  standard  of 
purity  required  by  the  Eivers  Pollution  Commissioners,  but  he  points  to 
the  fact  that  the  Local  Government  Board  has  admitted  that  the  remain- 
ing fluid  does  not  come  under  the  designation  of  sewage,  and  that 
authority  allows  of  its  discharge  in  a  stream  without  any  further  treat- 
ment. 

Eut  whether  the  authorities  take  this  view  of  the  matter  or  not,  it  is 
unquestionable  that  by  treating  the  matter  as  Captain  Liernur  does,  all 
danger  of  disease  from  sewage  is  removed.  Here  we  have,  in  the  first 
place,  less  reference  to  sewer  gases  than  to  the  infectious  germs  capable 
of  causing  disease,  and  contained  in  infected  excretal  matters.     These 
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germs  are  certainly  not  killed  or  rendered  innocuous  in  the  sewers  of 

and  ^H^ntilation  of  sewers  ^Ce;:!:^^^';^^  'ZtZZi 

^nity  of  escaping  more  readily  into  the  streets  than^nto  the  houses" 
Hence  It  is  that  all  suggestions  on  this  point  have  so  lUtle  sanTtarv 
value,  the  best  arrangement  to  ventilate  the  sewers  being  also  the  be«T 
to  spread  infection  among  us  so  long  as  they  are  allowed  tnlL- 
cremental  matters.  The^mpossibilV  of  d^stroyin^^^^^^^  ''ms  7n'  The' 
sewers  is  in  a  sanitary  sense,  the  we'ak  point  of  the  watercS  J  nlan 

of  the  disease  being  the  intestine,  with  weil-appointed  watPr  r-wL!^! 
18  not  rn  the  sick  room  that  the  mischief  is  done   but  oft^"   -T"   ''^ 
from  the  sick  room,  through  the  agency  of  the  ^ewer  which  Dr'Ed 

of  the  poison  of  th<8  disease  at  Over  Darwen,  he  says   "It  reacliTs  t^? 

iiectinn'^°Jl^''^  advantage  of  this  arrangement  of  drain  pipes  in  con 
eubSw^J  "l  *°""P^'-^-'«««  «f  wer,  is,  that  they  keep  1^^^!  of  the" 

long  asTbe  hZ^.I^T  ^'^'i'^^'-.s  theory  on  this  subject  it.  that  so 
Within  nil  H  °  7**^?,''  *'"^^'''®  *'^e  s^^er  is  J^igter  than  the  sewer 
anyth^eL^^^'^^uP"""*'*'"  '^  ^^^'^'ie^'i  *here  being  no  pressaiTat 
^ifh*  "^J:  whTh  seVcToThf*'''*'"^''  ''''  ^vi.l.^ol,  as  ^s'thHa^^ 
tbe  subroU  Tn  f h  1  If  ^^^^  foraewage  conveyance  and  for  draining 
eon  of  thl  n        '.^  l^*u®'"  ''^'^  ^^^  ^«^«1  of  the  subsoil  water,  by  rea 

wa^Q  at  such  a  time  rain  occurs,  and  the  sewer  fills  rapidly,  th# 
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•t.;Sl"irnt  iSjo-^llfpt.  of  .««pin.  .h.  „b..n  w.«^^^^^^ 

mmently  abov.  the  .«WOT,  anolb.r  important  »<''»°'»««-     ''  '"jS 
"a  i"  ifmo.  of  the  majimlim  rainfall  to  keep  colomn.  "f  "•««  '^»'''» 

grSrof  the  Jewer,  he  caWates  upon  the  V^oreased  speed  of  the  flow 
due  to  the  above-mentioned  columns  of  water,  in  the  guJiy  P>PeM° 
carry  off  that  same  maximal  quantity  with  \«"»^"«.'- ^^^''r^^^f  J^J 
ever  allowing  these  columns  to  rise  higher  than  within  o"e  foot  of  the 
pIrLanrt  level  of  the  subsoil  water,  so  that  the  hydrostatic  pressure 
Sout  is  always  greater  than  the  one  within.  As  the  speed  of  water 
floX   hroW  FPe  becomes  greater  in  proportion  to  the  increase  of 
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the  column  of' water  resting  on  it,  it  is  evident  that  the  capacity  of  dis- 
charge of  a  small  sewer,  under  the  above  circumstances,  may  be  made 
equal  to  that  of  a  larger  one  built  on  the  ordinary  plan.  Captain  Liernur 
16  thus  enabled  to  eflfect  the  same  purpose  with  smaller  sewers,  which  cost 
niuch  less  than  the  present  large  ones,  and  obtains  also  the  additional 
advantage  of  scouring  them  perfectly  free  from  the  deposits  often 
formed  at  a  normal  height  of  the  sewage  when  its  speed  of  flow  is  due 
only  to  the  gradient  of  the  sewer,  and  thus  practically  effects  the 
"flushing  without  the  expensive  arrangements  which  are  commonly 
applied  for  that  purpose.  "'^my 

The  branch  pipes  from  the  Liernur  common  sewer  terminate  in  a  trap 
outside  the  house,  and  open  to  the  air.  The  sewers  are  thus  well  ven- 
tilated, and  cannot  force  any  of  the  air  (or  gas  if  such  could  be  formed^ 
contained  in  them  into  the  house.  ■' 

Summing  up  the  whole  of  the  advantages  which  Captain  Liernur's 
above,  described  plan  of  town  drainage  offers,  it  is  undfeniable  that  it  effect- 
ually overcomes  all  the  evils  of  our  present  system.  It  puts  an  end  to 
sewer-gases,  and  thus  makes  the  many  perplexing  projects  for  sewer- 
ventilation  perfectly  superfluous.  It  absolutely  prevents  the  pollution 
of  the  soil,  and  fluctuation  of  subsoil  water.  It  prevents  also  in  the 
most  certain  manner,  all  pollution  of  streams,  and  accomplishes  these 
objects  at  a  less  cost  than  our  present  system,  which  pollutes  the  air 
soil,  and  subsoil  water,  and  the  stream  as  well  ' 

The  next  important  fjart  of  Captain  Liernur's  plan,  his  so-called 
pneumatic  system,  ,s  solely  arranged  for  the  separate  removal  and 
utilization  Qf  all  putrescible  matter  of  households  capable  of  beinc' 
conveyed  by  subterranean  pipes.  It  is  this  which  enables  him  to  carry 
out  his  whole  scheme  in  populous  towns  without  increasing  taxation, 
and  therefore,  without  committing  the  error  of  the  water-carriage  plan 
in  this  respect.  °    ^ 

The  first  characteristic  of  this  system  is,  that  the  matter  alluded  to 
is  removed  out  of  the  houses  by  atmospheric  pressure,  instead  of  by 

bu'i  di^^Tn  fftf^"'  ^'^  "^'■^I'y  .«"«l^«d,  by  vacuum  power,  to  a  central 
Duildmg  in  the  town  where  an  air-pump  engine  works. 

inif  h  ^^''T.*^  P^'"*  deserving  special  attention  is,  that  the  pipes  convey- 
•ri  a  V'^*^-  ^''<'™  *be  houses  to  the  engine  building  are  five-inch  cast 
lion  socket  pipes  throughout,  the  "mains"  not  being  any  larger  than 

^LL^'^'^fr"  ^''^1  ,T"^^  '■«  *•>"«  '•^-^-d  -^hS  th?  use  of 
wagons  and  horses,  and  laborers  entering  dwelling  houses,  and  without 

tror'fh^TrfX'^'7''^  the  contents  of  the  pipes  polluting  either  the 

pheiic  air  or  the  surrounding  soil  rushing  into  the  pipes,  and  any  escape 
of  gases  or  fluids  is  absolutely  impossible.  Experience  has  confirmed 
inis  theory,  inasmuch  as  leaks  occasioned  by  the  shifting  or  settling  of 
also^Zt.^''^-  ^^®"  ^^'T^  **"  ^*^P  themselves.  It  may  be  mentioned 
yaennr^  •  T  K'"^l^'^  u"*  9^  ^^^  network  of  pipes  for  creating  the 
bofw    /if  ®^^»"«*«<i  by  *he  air-pump  into  the  fireplace  of  the  engine- 

char^i^  •!u''"'*T"^  }^^.  "«f' «"8  elements  which  such  air  may  be 
^°2,^ed  with,  and  rendering  them  innocuous. 

workVf''i''**  ^"lu*'  *'*"•  '°*«'*««*  i°  'be  system  is,  that  in  the  whole  net- 
oth^t  1  P'?.?  *^'*?  '^^'■*'™  ''°®  ^""^  *<>  *be  other  not  a  single  valve  or 
when  T''''^^^  mechanism  which  is  expected  to  act  or  to  do  something 
fixed  «nH  P°«'^'"«''«  ^»^«f  '«  aPPbed.     All  parts  of  the  arrangement  art 

oSna,v  «T'"'"'f'*-i..^^''*  '^  '^"P'^  **"  «^«^^  main-pipe  one  single 
rainaiy  stopcock,  which  is  turned  by  hand  on  the  street,  and  wh%i 
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this  is  done  all  .the  eloset-pipes  of  the  houses  connected  with  that 
"main  pipe  "  (one  hundred,  two  hundred,  or  however  many  th^re  may 
be),  are  emptied  simultaneously.  Hence  there  is  nothing  to  get  out  of 
order,  to  cause  a  nuisance,  or  to  necessitate  costly  repairs.  The  stop- 
cock itself  is  of  the  simplest  construction,  being-only  a  conical  plug  in  a 
vertical  housing,  capable  at  any  time  of  being  lifted,  examined,  and 
replaced,  should  it  be  necessary. 

The  fourth  peculiarity  is,  that  the  simultaneous  emptying  of  all  the 
closet-pipes,  which  are  operated  upon  by  one  main  pipe,  takes  place 
independently  of  the  fact  that  any  one  may  receive  more  excremental 
matter  than  another,  or  even  none  at  all.  The  closet- pipe  nearest  to  the 
stopcock,  which  is  the  place  where  the  motive  power  is  applied,  is  not 
acted  upon  a  moment  sooner  than  the  one  farthest  from  it,  and  it  is  all 
the  same  whether  a  closet-pipe  receives  the  fgeces  of  a  hundred  persons 
or  of  on  13'  one  individual.  The  arrangement  b}'-  which  this  effect  is 
produced  is  not  only  a  marvel  of  ingenuity  and  simplicity,  but  is  also 
remarkable  for  its  absolute  reliability  as  to  regular  action,  being  based 
upon  a  simple  law  of  barometric  resistances,  operating  upon  small  col- 
umns of  the  faecal  matter  itself,  which  will  be  explained. 

The  fifth  point  deserving  of  notice  is,  that  practically  no  fermentation 
nor  evaporation  takes  place  within  the  pipes.  This  is  due  to  the  fact 
that  their  contents  are  cut  off  from  all  communication  >vith  the  outer 
air,  free  contact  with  this  being,  as  is  well  known,  the  first  essential  both 
for  evaporation  and  putrefaction.  The  excretli  thus  remain  practically 
fresh  until  the  moment  of  the  removal,  no  ammonia  being  formed, 
which  afterwards  would  require  to  be  fixed  to  prevent  its  loss.  They 
remain  also  practically  unchanged  as  to  their  fl^uidity,  so  that  there  is 
no  fear  of  "  drying  up,"  which  on  the  one  hand  might  limit  the  action 
of  the  columns  of  fsecal  liquid  above  alluded  to,  or  cause  encrustations 
in  the  pipes,  and  thus  eventual  stoppages. 

The  sixth  peculiarity  is,  that  the  matter  collected  is  immediately  con- 
verted into  a  dry  substance  called  poudrette,  by  simply  evaporating  the 
water  from  it.  This  process  occurs  in  vacuo j  so  that  no  organic  matter 
can  escape  in  the  form  of  vapors  or  gases.  In  fact,  the  matter  sees  no 
daylight  after  being  once  deposited  in  the  closet-pipes,  until  transformed 
into  a  harmless  powder.  Hence  there  can  be  no  question  either  of  a 
nuisance  or  of  any  loss  of  valuable  ingredients. 

The  seventh  and  last  point  of  interest  is,  that  no  extra  fuel  is  used 
for  the  evaporation  or  distillation  process.  The  waste  steam  of  the  air- 
pump  engine  which  collects  the  matter  is  employed  as  a  source  of  heat, 
and  is  found  ample  for  the  purpose  in  most  cases.  Thus  all  the  mau- 
urial  elements  contained  in  the  putrescible  refuse  of  the  town  are  saved 
and  brought  without  extra  cost  into  a  portable  form  like  guano,  of 
nearly  the  same  value,  and  fit  like  it  to  be  shipped  to  any  distance 
where  there  is  a  market  for  manure. 

A  careful  consideration  of  the  above  seven  main  features  of  the  pneu- 
matic system  will  show  that  every  requirement  regarding  the  removal 
and  treatment  of  putrescible  matter  is  complied  with. 

The  complete  impossibility  of  its  contact,  either  as  gas  or  liquid,  with 
anything  outside  the  pipes,  makes  the  system  sanitarily  perfect;  the 
reliability  of  the  agencies  brought  into  play,  coupled  with  the  absence 
of  all  complicated  machinery  or  apparatus  which  may  get  out  of  order, 
satisfies  all  demands  from  a  technical  point  of  view;  and  through  the 
combination  of  the  cheapest  moving  agent  we  have,  aii',  with  the  com- 
plete utilization  of  the  cheapest  motive  power  we  know,  steam,  for  the 
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tnral  value  human  excreta/in  a  hVhtporSf       ^^^  ^'^^^^^  ^'g'-icul- 
''tt'.Vl  "^-^Sf  ^r ''^''^^^^^^^  -'Tthin,if  done 

f- ,*he  drainage  o/a^umber  on°ois"lti?lr«^  ''  ^^^ -  -"tors 
of  these  at  the  intersection  of  prindSantf^^r  ^  ^"""^  ^^^  '««*'ities 
such  centers  areas  of  from  thirty  to  fiPf  i  «  '^'T  *^  *<>  command  from 
the  pavenient  tanks  of  from  four  to  S^-^''*  '  ^^^^''^^^  ^^''^^^ 

cast-.ron  horizontal  cylinder^ with  spheriLr/n f  "^P"°'*^-     '^'^^'^  «'« 
be  ajr-t.ght  and  strong  enough  to  resist  /tLf'^u'  <'P"«t^"«ted  so  as  to 
are  laid  along  the  struts  leading  to  the  ^n^t'^'^""  pressure.     Pipes 
from  these  mains  other  pipes  br^.nch  ^^  -    k^^'     '^"^  ""'  "  '"^'"S-"  and 
where  they  are  connected  wTth  tdn5f  '^'''.  ^""^  ^^^^  *"  the  bouses 
drained     Every  tank  has  Thus  Is  manv  «m«-'^  ^th^r  receptacles  to  be 
•      leading  to  it.     Bach  « main  "   wfth  Tts   brl^h   '     *l  ^^^'^  ^''^  «ti-«et8 
drainage  act.on,  a  distinct  and  inXenden^arr„^^  ,8,  however,  as  to  its 
and  has  a  stopcock  for  itself  plaS  at  Us  iun?H^^'"  •.".*  ^'.<"°  '^^  others. 
When   now,  a  vacuum  is  made  in  the  tint     "^^  "^l^^  *^^  8'^««t  i^'^^'- 
one  ot  Its  mains  opened,  all  the  closS  nf.      '  ^"""^  *^^  stopcock  of  any 
are  emptied  simultaneously,    heii-  cS'frV^"''""*"^  ^'*^  ^^^^  "«ia 
tank.     -Experience  havinff  shown  fhT-*  J*^'"^  transferred  into  the 
with  mains  of  nine  hundfed  fe^"  LnLrT"'*^"!^"'  ^«««°  ^«  ^  "d  «ven 
8erve  for  the  drainage  of  all  houses  wlthinV  T^^"^  '^^*  «"«  t^^t  can 
to  an  area  of  about  fifty  acres  «ofi^.*K  ^  ''^'^'''^  ^^  f^^*  'ength,  eoual 
circumstances  admitting  this^'  fntll  '^^  *^'^'^'  "^°  ^^  ^ivid^ed  VXr 
Bize,  each  of  which  is  pfacticallvinHi     /^^  complexes  of  about  that 

the  tanks  and  a  motive  agency  whk-hiL^  the  connecting  li„k  between 
tral  p  pes  follow  on i^tk^-^.        °'^  '^  common  to  theni  all      mu  " 

be  four  to  five  miles.  ^  ^^  '"^^'  ""**«''  certain  circumstances 

P^i-S-oi^e^^tLrgrrnLTe?^^^^^^  One  maij 

vacuumTo  thl  Kus^'tlnVZHr^o"?*  ^"'^  ^°^  commnnicating  the 

2  in  motS:Smlto7durTnl' th  '"h"^"^-'  k^'^«  -'•P"™?  «»g.-«e i«  " 

"  ''""'  '"^^  '«  the  central  pfpi'^  Workmen' nfr*''l^""^*''S.  «««*  ** 

y^M^.     workmen  perambulate  the  town 
23 r4\  ^  ""u, 
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visiting  each  tank  once  ft  day.  To  drain  the  houses  commanded  by  one 
tank,  they  alternately  open  the  connecting  cock  of  the  central  pipe  and 
the  stopcock  of  any  main  pipe;  the  first  to  obtain  a  vacuum  in  the  tank, 
the  second  to  utilize  this  by  emptying  the  closet-pipes  connected. with 
that  particular  main.  After  all  the  mains  of  the  tanks  in  question  have 
been  operated  upon,  and  their  contents  collected  in  the  tank,  the  work- 
man turns  the  discharging  cock  to  send  the  whole  mass  to  the  central 
building  for  immediate  conversion  into  poudrette.  He  then  proceeds  to 
the  next  tank,  there  to  repeat  the  operation. 

To  describe  the  arrangement  mentioned  above,  for  effecting  a  simul- 
taneous discharge  of  all  the  closet-pipes  drained  by  one  main,  notwith- 
standing the  unequal  quantities  of  faecal  matters  collected  in  them,  it  is 
necessary  first  to  explain  how  it  is  possible  that  air-pressure  can  be  used 
at  all  for  conveying  fluid  substances  through  pipes.  It  will  be  easily 
understood  that  this  is  not  possible  when  the  pipe  lies  horizontally. 
The  fluid  is  then  soon  thrown  to  the  bottom  of  the  pipe  and  sprea<i  over 
a  limited  length  of  it,  which  the  current  of  air  passes  over  without 
?>eing  able  to  move  the  liquid  further.  But  it  is  very  practical  to  suck 
liquid  up  a  vertical  pipe  without  this  danger  of  spreading,  seeing  that 
in  soch  a  case  it  is  naturally  held  together  and  moved  in  mass.  When, 
now,  it  is  in  this  manner  raised  to  the  upper  end  of  a  pipe  having  a 
gradient  3teep  enough  to  allow  the  fluid  to  flow  down  by  its  own  grav- 
ity, it  is  evident  that  a  forward  motion  will  be  obtained,  equal  in  its 
effect  to  a  Jiorizontai  movement,  but  without  any  of  the  fluid  being  left 
behind  on  the  way.  Supposing  the  gradient  capable  of  allowing  this, 
an  inclination  of  one  in  fifty  is  required,  then  it  would  be  snfllicient  to 
raise  up  the  liuid  one  foot  vertically  in  order  to  move  it  fifty  feet  hori- 
zontally; or,  in  other  words,  for  every  fifty  feet  forwards  it  would  have 
to  be  moved  one  foot  upwards.  . 

It  is  upon  this  principle  that  Captain  Liernur  lays  his  pipes,  so  that 
they  present  a  series  of  downward  lines  alternated  by  short  vertical 
ones,  or  '*  risers,"  there  being  at  4;he  foot  of  every  downward  pipe  an 
upward  bend,  in  which  the  fluid  collects  to  be  raised  anew  to  the  upper 
end  of  the  next  incline.  The  woi'k  of  moving  the  fluid  by  air-pressure, 
through  pipes  horizontally,  consists  thus  practically  in  a  repetition  of 
hydrostatic  lifts. 

-  The  circumstance  that  this  is  the  only  method  for  effecting  his  pur- 
pose, Captain  Liernur  now  utilizes  for  obtaining  equal  resistance  in  all 
the  branch  pipes  of  the  "main,"  irrespective  of  the  quantities  of  fluid 
in  them.  To  obtain  this  result  he  simply  gives  each  branch  pipe  "risers  " 
of  the  same  height. 

The  effect  of  this  is  manifest  when  it  is  considered  that  an  inclined 
pipe,  with  an  upward  bend  at  the  foot  of  it,  represents,  in  fact,  a 
barometric  tube  with  arms  of  unequal  length,  and  that  when  both  arms 
are  filled  with  fluid  to  an  equal  height,  the  hydrostatic  pressure  in  the  one 
arm  will  be  balanced  by  the  pressure  in  the  other.  The  static  resistance 
then  to  be  overcome  in  order  to  set  the  liquid  in  motion  will  thus  be  ni7, 
")eeause  where  there  is  no  difference  in  levels,  there  is  no  hydrostatic 
Aft.  But  if  the  liquid  in  the  short  arm  of  the  tube  is  drawn  upward 
(by  suction,  for  instance),  so  as  to  discharge  the  fluid  at  its  upper  end, 
it  is  evident  that  the  resistance  increases  in  proportion  as  the  level  de- 
scends in  the  long  arm,  and  that  this  resistance  attains  its  maximuni 
whpn  the  level  is  lowered  to  the  junction  of  both  arms.  The  height  of 
the  short  arm  represents  therefore  the  maximum  resistance  to  be  over- 
come. 


^, 
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.vl'':mt'<l^s:C^^^^^  contents  of  the  long 

that,  in  fact,  addin|  to  thTfluid  in  t^e  ninl?**"'"  ''  J!"'*^''^^'  ^"'^ 
diminishing  the  resistance!  In  o  he  wo^f'the  rsLt"ant'';^  f "  '"^^ 
come  is  maximal  when  the  ouantitr  to  b^  lift^H  1   '^^^^'*"ce  to  be  over- 

action  on  rbecoS/tho^rali£*N;w%^ ''•"''"'*  '^'  "maximum;  the 
point  of  the  arrangement  for  whenfr.!:  h  ''  !*?  ''*  'P^^'^'  ^^^  «'^«"^ 
is  reached,  no  moi-e  flu  d  is  dilchwed  Tl'^r-* '"  "l.'"'™r  <1"^"''^^ 
leaves  that  mi„i„,um  quantitybeh  nd  fili  Z  '"'^''  Tr^^  ^"^^ 

quantity  can  be  di^i^Zd  by  evaporation      Th'e  t.'lff' '  •'''^V"^''  ^ 

lateV  perfect'  andXToni''  '°  ''''''''T  "«'^*  "  '«  '"^^^^d  at,  abso- 
intriS  of 'the  problem  .,^h?"'Pf''^'  the  great  many  difflealties  and 

does  noraiW  fh  "^  ""t  '™^'*'^"*^  '^'*'««'«  ^^^'^'^^  Liernur  employs  He 
^Hh  "h-s  pneumatic^  svTti'"'  ^'  ^''''''''  '"  "«^  ^^  '^«  »«  be^counected 
®«thetic!tESan7t.T'i"-'"^'"^/'-^  '"^"*'"  ^«^  tbis  its  sanitary, 
''annot  but^dmit  '  Tht«  u  ""P«'-^^«t'<?ii8.  ^^ich  in  many  cases  we 
ally  lies  at  t^^h  ;  I        I       f  l^^'^l*  quantity  of  water  used,  but  it  srener- 

besides  freaueni?/"  ^-''^'^f^  *''*  "^^'^^  ^''^  **f^«°  *«  a^Bore  tS  the  basin 

trequently  wetting  the  person  who  uses  the  closet,  owing,  to  the  > 
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water  splashing  up.  Then  it  requires  for  its  actiou  the  turning  or  lift- 
ing of  some  handle,  which  many  persons  forget,  thiis  entailing  upon  the 
next  user  a  disagreeable  task.  Finally,  its  mechanism  is  too  delicate, 
making  frequent  repairs  unavoidable.  This  getting  out  of  order,  apart 
from  the  cost  it  entails,  is  an  abominable  nuisance,  which  once  and  for 
all  excludes  from  the  use  of  the  water-closet  about  two  thirds  of  the 
population  of  a  town,  namel}^  the  working  classes. 

To  supply  these  deficiencies  Captain  Liernur  provides  for  his  pneu- 
matic system  two  kinds  of  privy  arrangements,  namely,  a  water-closet 
for  those  who  imai?ine  that  they  cannot  do  without  such  a  convenience, 
and  are  willing  to^pay  its  cost;  and  the  so-called  pneumatic  privy  for 
the  poorer  classes,  the  latter  being  in  his  judgment  not  only  cheaper, 
but  sanitarily  the  more  perfect.  ,  ,    • 

The  chief  feature  of  the  water-closet  consists  in  the  basin  being  a  sort 
of  chamberpot,  placed  so  close  under  the  opening  in  the  seat,  that  the 
surface  of  the  water  is  no  further  from  the  body  of  the  person  than  it 
would  be  if  he  really  used  such  a  utensil.  This  basin  turns  on  one  side 
on  a  hinge,  being  held  horizontally  ready  for  service  so  long  as  a  person 
is  in  the  closet  apartnient,  and  tilts  and  empties  itself  in  a  syphon  below, 
the  moment  he  has  left.  This  motion  is  obtained  by  the  weight  ot  the 
person,  pressing  down  floor  and  seat  at  the  same  time;  the  length  of  the 
stroke  being  only  half  an  inch.  The  moment  ho  enters  the  basin  is 
lifted  in  a  horizontal  position,  the  water,  which  is  now  only  one  quart, 
neither  more  nor  less,  is  poured  in.  This  quantity  is  sufficient  for  the 
purpose.  The  excreta  does  not  fall  now  from  a  height,  but  glides  into 
the  water,  and  is  kept  floating  without  soiling  the  sides  of  the  basin. 
The  chief  merit  of  this  combination  is,  that  one  quart  of  water  only  is 
used,  and  that  its  application  and  the  discharge  of  the  excreta  after- 
.  wards  in  the  soil  pipe  below,  occurs  automatically  and  independently  of 
the  will  of  the  user  of  the  closet.  j    •  ^ 

The  pneumatic  privy  has  no  movable  mechanism  at  all,  and  is  used 
without  any  water  for  flushing.  T-he  excreta  falls  into  the  bottom  of  a 
deep  funnel,  but  the  size  and  position  of  the  seat  opening  is  so  ai-ranged, 
and  the  shape  of  the  funnel  is  so  made,  that  the  extreme  area  in  which 
the  excreta  can  fall  is  practically  as  much  limited  as  would  be  the  case 
in  an  ordinary  chamberpot.  The  effect  is  that  the  excreta  falls  and  is 
collected  in  a  pocket  below  of  but  small  compass,  without  touching  the 
sides  of  the  funnel,  offering  to  the  air  a  surface  of  only  ^ve  inches.  The 
pocket  referred  to  is  one  arm  of  a  short  bent  tube  or  syphon  trap,  dis- 
charging  in  a  soil  pipe.  This  discharge  is  effected  by  the  weight  of  the 
excreta,  fluids  and  solids,  themselves,  each  new  deposit  forcing  the 
former  out.  Thus  the  older  matter  is  automatically  shut  off  from  further 
communication  with  the  outer  air,  and  it  being  well  known  that  no  fer- 
mentation capable  of  generating  elements  dangerous  to  health  takes 
place  within  the  first  thirty  hours  after  production,  it  is  evident  that  the 
small  surface  of  fresh  substances  exposed  to  the  air  could  at  the  utmost 
only  throw  off  offensive  gases.  To  carry  these  off,  however,  each  fun- 
nel is  ventilated  by  a  two-inch  pipe  placed  close  under  the  seat  and 
leading  to  the  outside  of  the  roof  of  the  house,  and  furnished  on  top 
with  a  so-called  Wolpert's  air-sucker.  This  little  contrivance,  scarcely 
known  in  this  country,  is  very  simple,  having  no  movable  parts  what- 
ever, but  is  singularly  effective;  the  slightest  and  almost  imperceptible 
motion  of  air  (which  in  towns  is  never  quite  still)  causes  an  upward 
current  in  the  pipe,  provided  the  difference  of  temperature  between  the 
outer  air  and  the  air  of  the  apartment  is  not  too  great.    To  prevent  this 
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occurring,  the  window  of  the  apartment  is  made  so  that  the  outer  air 
can  always  communicate  with  the  air  within 

The  result  is  that  when  the  lid  is  removed  ft^om  iU^  ^     * 
current  of  ajr  strikes  at  once  down^.uXinTo  tleTunnd/'Frr"*;,'!^ it 
18  evident  that  under  no  circurastauees  can  an  offensive  sn  el    esc-me 
from  the  funnel  into  the  apartment.      The  funnel  itself  bein".  of  -t  dlTk 

r,    ';^  Jr.r  ""*  '^^r^^^  l'^'^*  ^"^  ^'^^  ^^^••^''^  ^elow.    it  fs  plain  there 
fore,  that  there  can  be  nothing  to  offend  either  the  sense  of  Kt'o.  tht 
sendee  of  smell;  and  this  is  all  that  can  be  expected  from  the  fes!  v'atex' 

This  is  now  established   by  experienco      Tha  tthvI^^^     «?   •   i 
of  impartial  judges  are  conLrvr^rthe  Sj^ "r.nt"  maTwe' 
may  especially  mention  that  of  the  Medical  Inspector  of"  Ho'la.Tnr 
Egelmg,  who  states  that  all  the  Medical  Inspectors  of  the  Nethtrtnds 
are  unanimous  in  this  respect.     Further  the  rpnnrf  ^r  thf  :^'^>;nei-'<incls 
the  Medical  College  of  sLony,  to  tt^MliTstZ"  \he  hiteSTrof^llu 
Kingdom;  also  that  of  the  Director  General  of  the  late  V  en na  Exh  b1 
tion  (where  these  closets  were  in  use  durinu-  the  whoirtLe  ft  ^vl  nt     n 
and  the  reports  of  a  great  many  commissioner   o7townswhicrarc^^^^^ 
,n   conhrming.     Practically,  the  most   favorable  testimony  of  all  f  on 

tTphns  ^f  C  ptn!,  ir'"'\'""  '^'''  '''''''  ^'-  i"  all  places  where' 
Thi  nl^  f-  i^P  •      Liernur  have  been  striecly  followed. 

veS  r.  .^  ''^^fu^'^r  "^  ^''°°^  ^^--^  ^he  entire  Faculty  of  th™Un 

•     to'tKhKr:'  and  thT(T"  ""T"'!-  VP'^  the  systfm'forthwith 
since  thpn.K.?^^^'    .  •  t^«.<^on>mittee  for  Finances  have  recommended 

that'pir;ose  "^  '^"'■"""  '^  *^'"''«^'^  ^'"'^  P'-^P^-S  P'-"  ^r 

reJorf  n"  h'*'""  f"'^  Dordrecht,  the  commissions  who  were  appointed  to 

to  the  wL  rr  'f''  ^^^  "'I"  recommended  this  system  for  E  calou 

•     results  nh^-     A  ^  T  ^T''^'  ''''''"S  their  recommcmdation  on  the  ?ood 

a  Kded  ?uLf  dTh  *^^''  ?'?"  I'  ^l'''  '^«°tilated.     This  pocket,  be  ng 
from  wJieh  the  feoIfT/."'*'-'^"  branch-pipe,  is  the  real  receptaclf 

Whether  it  beloDif  To  thf  w/Jr  ^'^"'"''1^  ''''^'>''''^'  ^^'  ^^e  same, 
11.  DeJoDga  to  the  water-closet  or  the  pneumatic  privy  of  the  > 
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Bystem.  The  pipe  provided  for  the  ventilation  alluded  to,  serves  at  the 
same  time  for  admitting  the  atmospheric  air  for  the  pneumatic  process. 
Henee  such  air  does  not  enter  through  the  seat  opening.  We  mention 
this  here  to  set  at  rest  the  idle  tales  which  the  enthusiasts  of  our  pres- 
ent water-closet  sj^stera  hsve  started  on  this  subject.  The  ventilation 
pipe  in  question  is  furnished,  in  its  upper  part,  with  a  charcoal  filter,  for 
the  purpose  of  deodorizing  any  gases  which  might  increase  the  tension 
of  the  air  erough  to  allow  it  to  escape,  and  the  deodorizing  power  of 
that  charcoal  is  daily  revivified  through  the  violent  downward  current 
due  to  the  pneumatic  process.  ... 

It  will  thus  be  seen  that,  both  in  his  water  closets  and  in  his  privies 
without  water,  Captain  Liernur  has  provided  for  every  contingency. 

The  above  account  of  the  system  would  be  incomplete  without  a 
description  of  Captain  Liernur's  method  for  making /)oWre^fe  from  the 
substances  he  collects  by  the  pneumatic  pipes. 

First,  a  few  words  as  to  the  substances  themselves.  We  stated  that 
they  consist  of  all  the  putrescible  matters  of  households,  namely:  the 
usual  contents  of  the  privy  closets,  with  their  contingent  of  chamber 
slops  (urine  and  wash  water),  which  generally  find  their  way  into  them, 
and  the  sedimentary  matters  of  the  kitchen  sinks,  consisting  principally 
of  the  fragments  of  waste  food,  washed  from  dishes  and  cooking  uten- 
sils. We  omitted,  however,  to  mention  the  proportional  quantities  of 
each  of  these  refuse  matters.  This  is  necessary  in  order  to  understand 
the  practicability  of  the  method  now  in  question. 

At  first  sight,  it  might  ayjpear  that  the  admission  of  wash  water  in 
the  chamber  slops,  of  sediments  of  the  kitchen  sinks,  and  of  water- 
closets  for  the  wealthier  classes,  would  cause  such  a  considerable  dilution 
of  the  privy  matters  proper  as  to  form  an  impediment  to  the  profitable 
manufacture  of  poudrette  by  distillation.  It  is  easy  to  show  that  this 
is  not  the  case. 

As  regards  the  wash- water  of  sleeping  rooms,  the  proportion  of  the 
total  quantity  of  a  town  to  be  de«.lt  with  is  much  less  than  many  will 
suppose.  The  bulk  of  the  population  is  made  up  of  the  working  classes, 
and  their  sleeping-rooms  seldom  contain  the  toilet  requisites  of  their 
-wealthier  fellow  citizens,  namely:  wash  basins,  chamberpots,  and  slop 
pails.  As  a  rule,  the  families  of  small  tradesmen  and  laborers  perform 
their  ablutions  in  one  basin  common  to  all,  and  placed  near  the  water-tap. 
The  water,  after  being  used,  is  usually  thrown  into  the  sink  under  such 
tap,  while  the  privy  receives  the  urine  of  the  family  direct.  Each  liquid 
flows  directly  to  the  place  where  it  belongs;  few  would  think  of  going 
to  the  privy  to  throw  away  wash-water,  or  to  the  sink  for  disposing  of 
urine.  The  families  having  slop-pails,  chamberpots,  and  wash-basins  in 
eleeping-rooms  for  each  member  of  the  household,  comprise  at  the 
utmost  but  one  sixth  of  the  population.  Assuming  this  to  be  the  case, 
and  supposing  that  each  member  of  such  families  used  three  quarts  or 
one  hundred  and  twenty  ounces  of  water  for  his  morning  ablutions  (for 
only  the  sleeping  room  quota  is  here  the  question),  then  the  average 
dilution  of  fsecal  matters  from  this  source  per  inhabitant  for  the  whole 
town  would  be  only  twenty  ounces  per  day. 

This  dilution  is,  however,  amply  made  up  for  by  the  sediment  of  the 
kitchen  sinks,  containing  nearly  all  alimentary  and  fatty  matter  used  in 
a  household,  which  has  not  been  consumed  .as  food,  and  obtained  an  ex- 
cretal  form.  As  an  average  per  day  per  inhabitant  for  the  whole  town, 
the  weight  of  the  urine,  fa3ce8,  and  kitchen-stuifs  may  be  reckoned 
together  at  one  kilogramme,  or  forty  ounces,  of  which  about  four  ounces 
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belongs  to  the  sink  refuse,  having  the  form  r^f  «  ai^^-u        j 

fragments  coated  in  fat,  mixed  wUh  pappTwfte/    '^  ""^^^  ""^  "^  ''^"" 

That  It  18  obtained  in  this  form,  and  not  more  dilnt^H  ,•=  i  .  .u 
exceedingly  ingenious  apparatus  Captain  LL^nur  em  S  *^"^  *^•^* 
it  from  the  household  water  runnini  off  f^fh^  employs  for  separating 
trap  placed  at  some  suSe  snot  in  fh5«n  •  '=".'"f'^<'"  ^^wer.  It  is  a 
and'^  household  water  d,scbare8  S' r^!°  .^""i  '"^^^  J^l'^*^  ^^  kitchen 
all  this  water  must  pass  up wafd  through  l^ln  """^  ?^  '''^Z  ^^^  ««^«'-' 
a  strainer.  The  sediment  TsthlSt  '^  ^'''*"'^'  '^^'^^  ^"^^  ^^ 
which  stands  in  com;S.rnLrtio^'"wi;tXe%t7soil  ^i^e^'^/he^nt^t' 

a„Ta:r;:rh  t"c£i'^^^^^^ 

mumcation    between  the  sew^r  «nH +1.?  v.        "?^^^^  ^'^  ^^^^^t  air.com> 
in  the  Times,  and  were  so  much  approved  '    ^'^P^^'^®''  '^^^^^ 

of  breeding  disease  by  AnerTt  on  of  ^iL"*^' ''"^  "'f^^"^    ^^P^'''^ 

'Pho  i;    *        ^  ninety-three  per  cent  escapes  in  the  exhausted  stP-im 
ics  bv    T  '^  '*"^'"*'"  •'  ^'^'^^'^  '*^«°'  beat,  which  is  measured  in  Xs 

pressure  enXvLn'^''  ".  *''/  T"  ""''^  '^'  ^^«'«  ^^eam  of  a  high- 
degree  of  spSi.  h     .    Tu""^  ""^  *"''''^'''  depends,  of  course,  upon  fhe 

«tetm  there  is  at  one^,  dtn ''"  f'T'-  "°^  "/*'"  '^'  ""'^''«'-  of  po^unds  of 
ias  been  rf^mln    K  ^^  ^P*?^^'-  i*  '"'  '"  f*<^*'  this  sensible  heat  which 

Ninety  poutds  nor  «n  ""  ^-""'l^  ""^  '^*"''^-     ^''"«  «°«  PO""^  of  «term  of 
y  pounds  per  square  inch  pressure  contains  l,179-7  calorics,  with  a  > 
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seDBible  heat  of  320-5°  Fahrenheit.  After  escaping  from  the  cylinder, 
however,  it  will  be  cooled  off  to  about  212^  but  will  contain  1,700  calor- 
ics, which  can  be  given  off  to  any  substance  the  steam  comes  in  contact 
with. 

A  sensible  heat  of  212°  Fahrenheit  is,  however,  too  l.ow  for  evapo- 
rating purposes,  unless  under  a  much  diminished  pressure.  Captain 
Liernur,  therefore,  follows  the  example  of  sugar  manufacturers  in  ap- 
plying that  heat  to  the  fluid  to  be  evaporated  in  combination  with  a 
partial  vacuum j  and  as  the  vapor  arising  from  such  a  boiling  contains 
still  a  considerable  amount  of  heat,  measurable  in  calorics,  he  uses  it  for 
a  second  evaporation  process.  The  pi-acticability  of  this  may  be  under- 
stood at  once,  when  it  is  considered  that  a  fluid  may  be  set  boiling  with 
the  steam  of  another  fluid,  and  this  may  be  repeated.  Sugar  manufac- 
turers  call  this  process  a  double  effect,  or  a  triple  effect,  the  last  being 
when  the  vapor  of  a  second  boiling  is  used  for  a  third. 

To  economise  still  further  the  exhaust  steam  of  the  air-pump  engine, 
it  is  conducted  through  coils  of  pipes  placed  in  the  flue  through  which 
the  hot  gases  and  smoke  from  the  boiler  pass  to  the  chimney.  Its 
sensible  heat,  as  experience  shows,  is  increased  by  this  process  to  about 
230°  Fahrenheit,  and  the  supernatent  moisture  transformed  again  to  dry 
steam.  The  whole  becomes  thus  practically  dry  steam,  containing  about 
1,152  calorics  in  the  pound. 

This  dry  steam,  of  230°,  is  now  conducted  through  coils  of  copper 
pipes  placed  in  an  upright  hermetically  closed  boiler.  Into  this,  about 
midway  in  height,  the  fsecal  matter  is  admitted,  after  having  been  mixed 
with  one  per  cent  in  weight  of  sulphuric  acid,  to  prevent  the  formation 
of  ammonia  during  the  evaporating  process.     The  admission  takes  place 


by  the  evaporatic 

circulating  in  the  coil  of  pipes,  and  due  to  the  fact  that  the  vapors  are 
carried  off  to  a  condenser,  thus- producing  a  vacuum  of  twenty-five 
inches  mercury,  under  which  reduced  pressure  the  boiling  point  is 
reached  at  as  low  a  temperature  as  203°. 

This  condenser  is  formed  by  the  second  apparatus.  It  principally 
consists  of  a  horizontal  copper  cylinder,  revolving  on  its  own  axis  dur- 
ing the  time  that  it  receives  the  vapors  of  the  first  apparatus,  and  is 
suspended  in  a  shallow  trough,  into  which  the  already  thickened  or 
reduced  matter  from  the  first  apparatus  flows.  In  rotating,  it  becomes 
on  the  outside  covered  with  a  thin  layer  of  that  substance.  This  thin 
layer  is  hence  heated  nearly  to  the  degree  which  the  vapors  of  the  first 
apparatus  impart  to  the  inside  of  the  second.  But  this  cylinder  itself 
is  housed  in  a  hermetically-closed  vessel,  which  stands  in  connection 
with  the  air-pump  engine.  By  means  of  an  ordinary  cold-water  spray 
condenser,  the  pressure  within  the  vessel  is  kept  down  to  about  13.6 
inches  mercury,  under  which  the  boiling  point  is  reached  as  low  as  175° 
Fahrenheit.  Under  the  combined  effect  of  this  degree  of  vacuum,  and 
the  heat  imparted  at  203°,  the  final  evaporation  of  the  thin  layer  in 
question  takes  place  extremely  rapidly,  and  it  becomes  a  crust,  baked 
on  the  outside  of  the  revolving  cylinder.  A  stationary  slanting  knife 
(or  docteur),  placed  underneath,  meets  the  cylinder  in  its  turning  round, 
and  scrapes  this  crust  off  in  the  form  of  small  flakes  or  shavings,  which, 
without  any  further  manipulation,  is  the  poudrette  wished  for.  It  falls 
in  a  box  placed  on  rollers  within  the  apparatus,  which  is  opened  in  the 
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evening.     The  poudrette  can  then  be  taken  out  and  put  in  ba^s  for  trans 

port  to  manure  markets,  like  guano        '  ^  tians- 

The  whole  apparatus  is,  from  a  technical  point  of  view  exceedinirlv 

simple  and  effective.  Captain  Liernur  having  in  the  detair^ken  c  ^e  to 

emp by  on  y  mechanical  combinations  which  have  stood  tL  test  of  mV^^ 

tice  zn  similar  contrivances.     The  chief  merit,  however,  of  the  proceBB* 

IS  the  absoiue  certainty  that  all  manurial  elements,  organic  or  mineral' 

are  recovered  m  the  substance  obtained.     As  nothing  cL  escaT  into 

the  air  in  the  shape  of  gases  or  vapors,  seeing  that  the  conversion  t'kp« 

place  in  vacuo,  it  is  evident  that  all  the  inlredients  mTJ  h!^  l 

either  in  the  ^..^..,,.  or  in  the  water  disXd  from  ir  The  lE  is 

shown  by  analysis  to  be  far  purer  than  the  standard  of  drinkU^™^ 

prescribed  by  the  Local  Government  Board.    The  only  conclusion  tS 


Moisture 

Organic  matter  (i),...*.\V,V*, 
Oxide  of  iron  and  alumina.! 

Phosphoric  acid 

Lime   '  * 

Chlorine...., .''.'.'*.** 

Sulphuric  acid .,,,.,, 

Alkaline  salts **'.*' 

Silica 


8.64 
62.y6 
3.29 
1.76 
0.86 
6.22 
6.02 
8.20 
2.05 


100.00 


per  head  per  annim!  "^  ^""'^  ^'"''"^''  ^'^^^  ^^^^^  *«"  «^i'""g« 

sufciaUy  wttSTi'rlv   '"^  '^'  correctness  of  this  value,  as  it  agrees 


(1)  Containing  nitrogen  9.35,  equal  to 


ammonia  11.35. 
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If  the  objection  be  raised  that  it  has  never  jet  been  F^f  ^^^I^^^ J 
that  the  commercial  value  of  sewage   9  so  high   and  [hnt  therefore  n^ 
reliance  can  be  placed  upon  the  foregoing  -«^^^,^,\««^^^^^ 
be  based  upon  entirely  erroneous  premises.     It  is  quite  tiue  tbat  tne 
manurial  ingredients  extracted  from  the  sewage  of  o«r  present  system 
ITave  no  such  value,  but  this  is  not  because  the  T^l^^^^le  in^^^^^^^^^ 
were  not  in  the  sewage,  but  because  they  are  in  such  a  state  of  dilution 
Tat  they  cannot  profitably  be  extracted.     Like  a  few  grains  of  gold 
dSused  in   a  large  mass  of  quartz,  there  is  no  doubt   concerning  the 
value  of  the  ^oldT but  a  great  deal  as  to  its  being  enough  to  pay  the 
troublf  of  seg^^^^^  It^s  the  same  with  the  highly  dlut^^^^^ 

of  our  present  system.  There  never  was,  and  most  P'-^h ably  there 
never  will  be,  a  process  capable  of  extracting  the  manurial  elements 
from  it  at  a  profit.  For  evaporation  the  dilution  is  too  great  and  pre- 
citation  involves  a  chemical  impossibility,  seeing  that  ^he  mos^^^^^^^ 
ingredients  (the  organic  matter)  are  in  solution,  and  can  therefore  hardly 
be  pSitlted  at  all.  The  process  of  immediate  apphcation  on  laud  by 
[rrigatirS^^^  once  hailed  as  the  means  of  delivering  us  from  our 

se^^age  trouble,  has  proved  fully  as  delusive.     Experience  has  ^howa 
?hlt,"unless  under  very  exceptional  ciix-umstances,  no  farmer  can  afford 
to  pay  anything  for  manure  in  the  ordinary  form  of  sewage,     ^h^  dU^ 
ion  makers  the  cost  of  bringing  it  to  the  land  too  ^eavy  and^^^^^^^ 
titv  reouirod  per  acre  (the  annual  sewage  of  at  least  one  hundred  per. 
sonsftoo  grea^t  for  this.     This  is  the  case,  no  matter  how  enormous  may 
be  the  cro^B  to  which  the  sewage-farm  enthusiasts  constantly  point  as 
compared  with  those  of  ordinary  farming.     Whatever  these  gen    emen 
may  say  on  the  subject,  it  is  doubtful  whether  any  of  them  would  like 
Xectapumpin^-engne  and  build  miles  of  culvert  from  the  town  to 
tis  farmln^rd^er  to  co^nvey  sewage  to  his  fields  all  the  way  at  his  own 
expense,  as  is  done  in  ordinary  farming  with   the  excreta  of  men  and 
aufmals'in  an  undiluted  state.     The  fact  is  that  in  ^^'^^ll^'^^^^^^ 
has  not  only  to  furnish  the  sewage  gratis,  but  has  to  be  at  the  cost  ot 
pumping  it  up  in  addition,  so  that  the  farmer  can  distribute  it  conveni- 
lZj7m.  mode  of  utili'zation  becoming  thus,  instead  of  a  source  of 
profit  to  the  town,  only  a  matter  of  additional  expense.     To  oar  i^md 
Ly  mode  of  farming  has  very  little  to  recommend  ^^.  on  the  scor^^^^^ 
agricultural  merit  if  the  primary  conditions  for  a  P^fit^^^^^^^f/",^^'' 
that  the  land  is  cheap  and  that  the  manure  costs  nothing  etherm  pu^- 
chase  or  carriage,  and  such  is  practically  the  case  with  sewage  irn- 

^"^These  demerits  might  perhaps  be  overlooked  if  sewage  irrigation 
were  perfect  in  a  sanitary  sense.  There  are  many  grounds,  however, 
for  considering  that  it  is  objectionable  besides  the  financial  and  agncuh 
tural  ones;  th?s  question  is  perhaps,  foreign  to  the  matter  immediately 
before  us,  but  it  is  quite  as  well  that  it  should  be  glanced  at  in  connec 
tion  and  comparison  with  Captain  Liernur^s  system. 

The  advocates  of  irrigation  claim  it  to  be  a  mode  of  making  sewage 
innocuous  without  danger  to  the  public  health;  and  ^ome  ent^^^^^^^^^^ 
asts  add  still  greater  merits,  holding  it  to  be  a  cure  lor  all  evils,  includ 
ing  infant  molality.  Captain  Liernur,  however,  observes,  not  wi  hou 
fCood  reason,  that  there  is  very  little  to  prove  that  the  germs  of  zymotic 
diseases,  contained  in  infected  excreta  and  discharged  into  our  sewers, 
are  killed  by  depositing  them  on  a  soil  sodden  with  putrid  mattei* 
Such,  he  sayJ,  may  perhaps  be  the  ease,  if  they  then  happen  to  come  m 
contact  with  the  stems  of  plants  having  the  faculty  of  absorbing  organ 
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isms  without  previous  decomposition.     But  such  plants  are  exceptional; 
fiDd  in  every  case  there  are  open  spaces  between  them,  which  occupy 
by  far  the  greatest  proportion  of  the  area  of  the  land.     Hence  the 
germs  in  question,  instead  of  being  killed,  have  much  more  chance  of 
being  brought  under  the  fostering  agency  of  the  combination  of  moist- 
ure, heat,  air,  and  putrid  matter,  which  is  peculiar  to  the  surface  of  all 
marshy  soils  covered  by  plants.     So  far  from  there  being  any  reason  to 
suppose  that  this  combination  tends  to  destroy  sui6h  germs,  there  is  a 
very  great  probability  that  it  is  genial  to  their  vitality.     The  micro- 
scopic   examinations  of  the  uppercrust  of  the  Dantzig  irrigation -fields 
by  Dr.  Niedner,  of  Dresden,  goes  far  to  confirm  this  hypothesis.     That 
naturalist  found  it  to  be  a  living  mass  of  bacteria  and  vibriones,  to  such 
an  extent  that  they  formed  the  substance  which  kept  the  particles  of 
sand  adhering  together.     Now,  if  these  organisms  flourish  under  such 
circumstances,  why  should  such  not  take  place  with  the  germ  or  what- 
ever  it  may  be,  of  cbolei;a,  typhoid,  etc.,  discharged  from  the   intes- 
.  tines  of  sufferers  by  these  diseases?     That  the  immediate  neighborhood 
of  such  fields  is  healthy  proves  nothing  to  the  contrary.     According  to 
Captain  Liernur  it  proves  equally  well  that  the  germs  in  question,  after 
being  taken  up  in  the  atmosphere,  were  carried  elsewhere.     The  possi- 
bility of  their  being  thus  conveyed  can  hardly  be  denied.     He  deems  it 
demonstrated  by  the  fiict  that  zymotic  disease  often  appears  suddenly 
m  places  far  removed  from  where  it  is  raging,  without  traceable  or  pos- 
sible contact  with  persons  or  objects  from  the  infected  spot.     He  does 
not  doubt  that  germs  of  disease  can  be  spontaneously  generated;  their 
very  existence  showing  that  this  has  occurred  once,  there  is  no  reason 
why  It  should  not  occur  again,  and  it  is  simply  the  question  whether  all 
the  factors  and  conditions  necessary  to  such  creation  are  present.     This, 
however,  involves,  as  Captain  Liernur  justly  remarks,  equally  much  the 
necessity  of  none  of  them   being  missing.     Seeing,  now,  that  for  this 
purpose  there  must  be  on  hand,  besides  the  required  structural  elements, 
a  particular  combination  of  moisture,  temperature,  absence  of  ozone 
and  more  probably  an  influence  of  telluric  origin,  it  is  evident  that  there 
are  a  great  many  chances  which  can  prevent  the  veneration  in  question 
at  all;  small  differences  from  the  required  degree  of  temperature,  moist- 
ure, telluric  peculiarities,  etc.,   being  more  probably  sufiieient  for  this. 
Xfte   sudden    appearance    of  zymotic  disease   in    a  place  far  removed 
n-om  another  which  is  suff-ering  from  that  disease  is  hence  far  more 
nkeiy  due  to  an  imported  germ.     And  in  case,  as  was  supposed  above 
ana  so  frequently  happens,  there  was  no  contact  with  infected  persons 
or  objects,  it  is  evident  that  only  the  atmosphere  was  the  carrier,  and 
^nat  bence  such  germs  have   the  faculty  of  being  taken  up  by  it,  and 
noat  about  like  any  poisonous  insect. 

Captaiff  Liernur,  however,  points  to  danger  of  infection  from  still 
th^f  ^r  ^'j^^'^®^  ^^  connection  with  sewage  irrigation.  It  is  to  the  fact 
^ac  the  plants  take  up  but  a  small  portion  of  the  nitrogen  contained  in 
^ne  immense  masses  of  sewage  with  which  they  are  flooded,  and  that 
ue  greater  part  finds  its  way  to  the  subsoil  in  the  shape  of  nitrites  and 
fact  tl  ^  r^  considers  in  connection  with  this  the  other  well-known 
A^^e\h  1  1  ^^^^'^^  ^^  infectious  organisms,  which  by  sad  experience 
are  v"  .^^l^^^^^^  ^"ow  are  contained  in  water  contaminated  by  sewage, 
anaJv  •  ^^^^^'^^^le  by  microscopic  examination,  or  even  by  chemical 
ease  «  ^K  ^  ^u"^^  ^^  ^^'^  ®^^^^®  produced  by  them  in  the  shape  of  dis- 
Xhis  h  •  ^^u  ^^'  necessarily  must  have  the  very  minutest  proportions. 
b  oeing  the  case  he  reasons  that  there  is  no  grouadSTor  assumin  " 


here  is  no  grou»tr>for  assumina^ 
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that  thev  or  their  morbific  properties  are  destroyed  by  passing  throngh 
5hf  soilTbnt  that  there  is,  on  the  contrary,  a  very  great  probability  that 
they  find  their  way  with  the  subsoil  water  into  the  stream  at  last  The 
onlv  condition  onder  which  this  danger  would  absolutely  not  exist,  could 
Te  Tf  the  Jec^^^^^^^  of  these  germs  was  effected  ^^-^rg^X^^ 

throucrh  the  soil  and  their  constituent  elements  assimilated  or  absorbea 
bvT^  But  the  in  ^vater  of  the  organic  matter  of  sewage 

is  a  very  sl^^^  the  power  of  soils  to  assimilate   or  absorb 

he  Products  of  such  decomposition  is  limited.  The  very  fact  now  of 
{Se  presence  of  the  nitrates  and  nitrites  in  the  subsoil  water,  prove, 
Sethis  limi^^^^  reached,  so  that  the  conclusion  is  almost  unavoidable 
thai  L  tha"case  the  minute  germs  referred  to  are  present  m  the  water 

^SI^I^'Za  in  favor  of  this  theory  of  Captain  Llex^ur  that  the 
River  Pollution  Commission  take  very  much  the  ^f^^J^f^^^^^^^j^;^^^^ 
ier      In  their  memorandum,  No.  3,  as  to  the  purity  of  dunking  watei 
Slic  attention  is  called  to  the  fact  that  water  once  contamina  ed  by , 
excr^^^^^^^^  matter,  even   in  the  minutest  proportion,  is   uable  to 

Xin  Snsely  infective  properties.  They  warn  especially  against 
such  waters,  wLn  flowing  Lil.  the  surface  and  "PP- f-^Ve'n'fect  ve 
and  give  as  k  reason  for  this  warning  that  the  presence  o  ^he  "  ec  ve 
matters  or  organisms,  which  in  such  cases  is  unavoidable  and  unpie- 
ventable,  cann^ot  be  di'scovered  by  pfevlous  examination,  but  only  by  Us 

"  Trimpomn'fact  that  science  utterly  fail,  to  detect  the  presence  of 
the  dange^rous  germs  or  organisms,  shows  what  httle  ^^g^^^^^^^^'j^^^ 
saniSsense,  can  be  attached  to  the  clear  appearance,  etc,  of  the  efflu- 
ent  water  of  sewage  farms,  to  which  the  advocates  ot  that  method  point 

"^I^Nrars^in^^^^^^^^^^  cl-By  -y  of  ti^atm^^ 

inated  liquid  with  the  method  adapted  by  Captain  Liernur.  ihc 
iTtrescib?e  Ltter  is,  long  bef.re  the  period  of  fermentaUon  c^^^^^^^ 
from  all  contact  with  the  atmosphere,  and  never  sees  daylight  any  moie 
untU  it  has  ^^^^^^^  a  harmless  dry  powder.  This  process  occurs  m 
Zcuolo  that  if  there  were  any  germs  of  disease  m  ^^  hoy  a.o^^ 
very  reason  deprived  of  the  most  important  factor  for  then  ytahty- 
namely  air.  They  are  next  submitted  to  the  killing  agency  of  the  buI- 
IZSaeid  which^  Captain  Liernur  adds  to  the  putrescible  «^f  ter  to 
Scvent  the  formation  of  ammonia,  and,  finally,  they  are  exposed  to  th 
Tealof  the  drying  process,  which  being  230^  Fahr.,  effectually  destroys 

^'h^  ES?'onfthis  is  the  process  of  i. ungating  land  with  the 
sewal  containing  the  excreta  of  a  town.  It  is  then  as  we  have  shown, 
unlvofdable  that'germs  of  disease  are  imparted  to  the  atmosphere  and 
to  the  affluent  water,  both  of  these  thus  becoming  the  ^^ans  ot  con 
veying  these  germs  elsewhere;  and  we  cannot  but  suBpect  that  the 
Stful  increase  of  excromental  pollution  diseases  which  have  been 
nrced  ever  since  we  took  to  the  system  of  f^^^^^^'^^^^^^^^ 
our  sewers,  and  spreading  them  over  marshy  land  and  the  e^rf'^c^  ^ 
reamTcsuch  substances  being  specifically  lighter  than  water),  s  due, 
among  other  causes,  to  that  very  method  of  contaminating  the  ai 
Tve  breathe  and  the  water  we  drink.  *ko4  iP^-io-Afion 

In  view  of  the  great  probability,  as    shown  above    that  urigatio 
farming  is  connecte^d  with  great  sanitary  danger,  and  mvie^^^^^^^ 
fact,  that  in  most  cases  it  is  only  a  source  ot    additional  expense 
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towns,  it  is  not  to  be  wondered  at  that  our  most  eminent  engineers 
prefer  to  discharge  the  whole  of  the  sewage  at  once  in  the  sea  when- 
ever there  is  any  chance  of  doing  so  at  all.  ' 

For  this  purpose  they  do  not  hesitate  to  construct  conduits  of  the 
costliest  character  and  of  gigantic  length,  rather  than  to  try  to  solve 
the  problem  by  means  of  the  many  new  complications  and  financial 
drawbacks  involved  in  irrigation  farming. 

This  circumstance  shows  not  only  how  low  an  estimate  the  best 
authorities  on  the  subject  put  on  the  irrigation  process  as  a  means  of 
treating  the  sewage  of  our  present  system,  but  also  how  very  hopeless 
of  success  they  consider  the  extraction  of  the  manurial  elements  at  all. 
This  is,  as  we  have  shown,  exclusively  due  to  their  enormous  dilution.' 
In  Captain  Liernur's  system  there  is  no  such  difiiculty.  His  poudrette 
is  not  made  from  sewage  (solids  or  fluids),  such  as  we  know  them,  but 
from  faecal  matter  and  kitchen  waste,  diluted  at  the  utmost  with  a 
quantity  of  water  equal  to  the  weight  of  these  substances. 

Then  again,  the  process  of  obtaining  the  poudrette,  without  any  loss 
of  organic  matter,  is  not  an  impossibility,  such  as  is  the  case  with  pre- 
cipitation processes,  but  is  eminently  practical.  It  consists  in  distilla- 
tion, which  in  his  method  means  only  the  evaporation  of  a  limited 
quantity  of  water.  And,  finally,  the  cost  of  the  process  is  nothing,  or 
but  very  little  more,  than  that  of  collecting  the  raw  material,  this  coU 
lection  itself  being  accomplished  by  the  cheapest  agencies  we  have— 
namely,  air  and  steam. 

Compared  with  the  sewage  of  our  present  system,  when  considered 
as  a  manure,  the  poudrette  has,  however,  still  other  advantages. 

The  diluted  liquid  sewage  is  too  bulky  to  be  applied  anywhere  but  in 
the  vicinity  of  the  town  which  produces  it;  it  can  be  applied  to  nothing 
but  irrigation  fields,  and  it  must  be  applied  whenever  it  is  received,  in 
ram  or  in  sunshine,  in  season  or  out  of  season,  and  in  whatever  degree 
of  concentration  or  dilution  it  happens  to  be,  unless,  indeed,  the  farmer 
lias  the  power  of  pouring  what  he  does  not  want  into  the  next  stream. 
i-nese  are,  we  think,  sufficient  reasons  why  the  farmer  cannot  afford  to 
pay  anything  worth  mentioning  for  sewage. 

,  The  poudrette,  on  the  other  hand,  is  constant  in  its  constituent  elements; 
IS  always  in  the  same  high  degree  of  concentration  j  can  be  applied  to 
any  crop;  and  kept  any  length  of  time  without  -spoiling..  The  farmer 
can  buy  it  when  most  convenient  to  him,  and  use  it  when  most  ad- 
vantageous.  When  in  connection  with  this  it  is  remembered  that  the 
substances,  of  which  the  poudrette  is  the  residue,  have  an  original  aver- 
age value  of  fully  ten  pounds  per  head  per  annum,  being  the  food 
or  man,  and  that  this  poudrette  contains  a  great  part  of  their  nitro- 
genous and  mineral  elements,  none  of  them  being  lost  during  the  dry- 
ng  process,  it  is  not  difficult  to  comprehend  how  it  is,  that  as  long  as 
guano  18  worth  twelve  pounds  per  ton,  the  product  in  question  must 
W'IL^^  ^^  of  ten  shillings  per  head  per  annum. 

With  such  a  resulting  income,  the  system  becomes  at  once  safe  as  a 
iUpl7^  rru  "^'^^^^^^"^'  ^"  ^^^^'  ^^  ^^  the  only  system  that  pays  for 
nar  H  ^^^^  evident  when  the  annual  value  of  the  poudrette  is  com- 
l^irea  with  the  cost  of  construction  and  annual  expenses, 
thia  ^'^^  ^^®  report  of  the  Director  of  Public  Works  at  Amsterdam,  of 
learr??^^'  ^^  ^^^  Mayor  and  Aldermen,  on  the  sewage  of  that  city,  we 
Poon/  f  ^^®  average  cost  of  the  pneumatic  system  was  not  quite  two 
f    nas  ten  shillings  per  inhabitant;  this  sum  paying  all  royalties,  engi- 
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.ee.ng,  plant,  .ae.inery.  and  other  .ecessar,  wo..s.  .eluding  .U 

^^rKdtf  riaa.  being  -'^Tet^lr  St.T^^^^^ 
English  towns,  there   «  "<>  X^^?,",^ J^J  ,  Tsume  that  it  would  be  four 
but  in  order  to  be  on  the  ^afe  side  we  w  i„creased  cost, 

pounds,  though  there  >8  really  no  reason  «  ^^  ^^^  ^^^^^  '^^"^•'^y  f 
*  This  sura  we  will  ^PP'^  ^^'^  ^  P^^^^e  the  town  area  to  be  two  hun- 
seventy  five  persons  V^' ^^V^ltllZ^iJo'^  would  then  be  eighteen 
Jhla^nd^  s^i^LTutdrerrnnl/^d  the  total  cost  of  the   wor.s 

T>ro  rata  in  accordance  with  the  POP^I**'^" '  ^^^  head/whether  the  pop- 
Tthe  first  outlay  -l-^J.^  ^~nty  thoulnK  ev^n  one  rnilUon,  the 

tfout^:ytU^ra  s  -»rr  ^-Sui;r  ^^sr  rhe  foi. 

,^::^:^Zt^^^^-^  einse^s  per  day: 


Coal.-Power  of  -P-j; -£  Ts^ounSs' 1- 
caled  horsepower,  ^^o'^^^h '  rs  4,800  pounds 
horse-power  per  hour,  >»  1-  l*^."^^',^ -^  converted 
coal.  Of  the  caloric  d"e  tf  \h'«  ^'^^  '^34  pounds, 
into  work  8  per  cent,  or  c^louo  duejo  d«  p 
leaving  the  caloncs  of  ^'^^^O  -  38*  f^  i  j^^^, 
on  hand  for  evaporating  pa'PO^eb.  ±u 
:.er,  to  evaporate   54  ounces  pe^daj    for  18.. 

persons,  making  63,281  ,P?^^,^/^f  ^akx  1,  5,27a 
^ith  drying  apparatus  «do«We^^^^^  ^^^^^ 

iZt  Th^  ;  heU'wantl'i'm  -  4,416  =  857 
;'*unds,?ddi:ionanytothe4800poundso^^^^^^^ 

rs^Kl'^ta^Jefdar^^^eh^^^ 

ton,  gives • 

r\\\ 

One  machinist  and  eleven  laborers..... 

Aditratiou,  repairs,  and  sundries 


Making  per  year,  £6  X  365 

To  this  would  have  to  be  added: 

T?or  interest  on  capital  of  £75,000  borrowed 
^"f^omLocllBoar'd.  including  -deniPtao",  at^  ^^^^^ 


^o\'Z:^^  ^^^nd'orachiu^ry;  aVs -per  cent 
on  £3,000 


Total  expenses.. 


240 
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The  income  would  be,  however,  the  poudrette  manure  of  18,750  per- 
sons, which,  at  IO5.  per  head,  gives  annually  the  sum  of  £9,375,  leaving, 
after  deducting  above  expenses,  nearly  £4,000  annually  as  clear  profit, 
after  paying  every  charge. 

Should  cavilers  at  this  estimate  object  that  the  arrangements  pro- 
vided by  Captain  Liernur  for  preventing  the  dilution  of  the  kitchen 
waste  and  excremental  matter  were  unable  to  eifoct  this  to  such  an 
extent  as  here  assumed,  and  that  there  would  be  for  this  reason  a  great 
deal  more  water  to  evaporate  than  above  calculated  upon,  it  is  easily 
shown  that  even  if  this  objection  were  well  founded  such  would  by 
no  means  prevent  the  system  paying  all  its  own  expenses. 

Supposing,  for  instance,  that  this  item  were  double  the  amount  Cap- 
tain Liernur  calculates  upon,  and  that  thus  not  68,281  pounds  but  126,562 


be,  hence,  10,546  —  4,416  =  6,130  pounds  required,  in  addition  to  the 
4,800  pounds  primarily  consumed  by  the  engine,  making  10,930  pounds, 
or  4.87  —  2.5  =^  2.37  tons  per  day  more  than  first  calculated.  This 
makes  865  tons  per  annum,  which,  at  25s.  per  ton,  gives  £1,081.  This 
txtremely  unfavorable  supposition,  for  which  there  is  not  one  good 
ground,  would  therefore  only  result  in  diminishing  the  clear  profits 
from  £3,940  to  £2,869. 

Astonishing  as  this  result  may  be  to  many  (it  was  so  to  us  at  first), 
there  is  no  doubt  as  to  its  correctness.  Nothing  is  easier  than  to  con- 
vince oneself  of  this  fact,  as  it  is  not  at  all  necessary  to  take  any 
of  Captain  Liernur 's  statements,  or  conclusions,  or  calculations,  for 
granted. 

There  are  but  three  factors  to  be  considered  in  the  question,  namely: 
the  cost  of  applying  the  system;  the  number  of  pounds  ot*  water  which 
can  be  evaporated  in  vacuo  by  one  pound  of  coaL  when  using  steam  d 
double  effet;  and  the  commercial  value  of  the  manurial  product  obtained. 

For  the  first  factor  we  have  used  an  ofiicial  statement,  based  upon 
the  result  of  actual  executed  works;  and  this  we  nearly  doubled,  so 
that  there  is  no  danger  of  being  deceived  there. 

For  the  second  factor  we  have  the  experience  of  every  sugar  manu- 
facturer. They  employ  precisely  the  same  principle  of  evaporation  as 
Captain  Liei'uur;  and  it  is  w^ell  known  that  they  deem  the  evaporation 
of  twelve  to  fourteen  pounds  of  water  by  one  pound  of  coal  not  at  all 
an  astonishing  performance.  Every  one  of  our  readers  can  ascertain 
this  for  himself. 

For  the  third  factor,  the  means  of  testing  the  calculations  are  not 
less  within  our  reach.  Nothing  more  is  required  than  to  take  some 
fresh  fascal  matter,  mixed  with  the  proper  proportion  of  urine,  and  with 
a  quantity  of  slush  out  of  the  kitchen  sink,  about  equal  in  weight  to  the 
solid  e^tcrements  used,  then  add  about  one  per  cent,  by  weight,  of  sul- 
pQuric  acid,  and  to  place  the  mixture  over  a  slow  fire  in  order  to  evap- 
orate the  water  from  it,  taking  care  not  to  burn  the  matter.  The 
product  obtained  can  then  be  taken  to  the  nearest  chemist  for  analysis, 
^^,  in  order  to  be  quite  sure,  be  divided  among  half  a  dozen,  so-  as  to 
compare  the  results,  and'  these  results  simply  submitted  to  a  manure 
Merchant.  By  this  manner,  in  which  there  is  not  the  remotest  chance 
ot  deception  or  error,  the  commercial  value  of  Captain  Liernur's  pou- 

rf/^.^^"  be  very  easily  ascertained. 

J-his  is  not  written  without  a  special  purpose.     We  know  how  suspU 
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eious  town  authorities  have  become  on  the  subject  of  the  profitableness 
of  sewage  projects.  Most  people  have  so  settled  themselves  down  in 
the  conviction  that  the  removal  of  filth  can  never  involve  anything  but 
expense  that  they  cannot  bring  themselves  to  believe  in  the  possibility 
of  anything  else.  But  what  is  easier  for  them  than  to  write  to  the 
municipal  authorities  of  the  cities  mentioned  by  us  as  having  adopted 
the  system,  for  a  statement  of  the  cost  of  its  application?  What  is 
easier  than  to  inquire  of  sugar  manufacturers  about  the  economy  of 
evaporation  in  vacuo,  and  of  using  the  vapors  of  one  boiling  for  a  sec- 
ond one?  What  is  easier  than  to  make  the  experiment  alluded  to  in 
order  to  get  a  sample  of  the  poudrette  on  which  the  financial  estimate 
of  the  system  is  based? 

This  being  the  case,  it  is  evident  that  in  the  interest  of  their  rate- 
payers  it  is  the  duty  of  all  the  sanitary  authorities  of  towns  which  now 
suffer  from  defective  sewerage,  or  are  in  difficulties  on  account  of  stream 
pollution,  to  take  these  steps  to  inform  themselves  on  the  subject. 

Towns  having  already  sewers  on  the  water-carriage  plan  need  not 
consider  the  money  expended  on  them  as  thrown  away,  for  these  can 
be  used,  as  formerly,  for  the  removal  of  filtered  house  slops  and  rain 
water.  But,  through  the  application  of  the  Liernur  system  for  the 
separate  removal  of  chamber  slops,  all  excreraental  matter,  and  the 
contents  of  kitchen  traps,  in  fact,  all  putrescible  matter  from  house- 
holds, there  will  be  an  end  to  the  pollution  of  the  soil  and  of  the  air 
with  matter  capable  of  generating  germs  of  disease,  which  the  porosity 
of  these  sewers  and  their  ventilating  arrangements  now  occasion.  At 
the  same  time  the  pollution  of  the  stream  with  the  putrescible  matter 
referred  to  will  cease,  and  the  town  receive  a  profit-income  of  about 
three  thousand  pounds  sterling  per  twenty  thousand  inhabitants  each 
year,  until  the  debt  to  the  local  Government  is  paid  off.  The  profit 
will  then  be  about  double  that  amount,  and  remain  so  for  ever  after: 

Towns  having  no  sewers  at  all,  but  only  surface  drainage  for  the  rain 
water,  etc.,  with  cesspools  for  the  excreta,  are  in  a  still  more  fortunate 
position.  Nothing  prevents  them  from  adopting  Captain  Liernur's  sys- 
tem in  its  entirety — namely,  his  drainage  arrangement,  as  well  as  the 
pneumatic  system.  They  enjoy  then  the  additional  superior  sanitary 
results  which  are  due  to  the  first-named  part  of  the  system.  If  it  be 
objected  to  this  that  the  town  has  in  that  case  to  pay  for  a  double  set 
of  conduits,  we  need  but  point  to  the  sums  quoted  as  being  clear 
profit  on  the  pneumatic  works.  These  sums,  when  capitalized,  would 
be  more  than  sufficient  to  pay  the  cost  of  the  rain-water  sowers,  as  a 
single  calculation  will  show;  and  it  is  evident  therefrom  that  at  the 
utmost  in  that  case  the  question  is  only  one  of  borrowing  a  little  larger 
sum  from  the  local  Government  Board, 

Captain  Liernur  points  to  still  another  advantage.  The  enthusiasts 
for  irrigation  farming  insist  upon  it  that  sewage  from  which  the  putres- 
cible matter  of  households  is  withdrawn  contains  still  an  abundance  of 
fertilizing  properties.  Some  even  assert  that  sewage  only  becomes  the 
better  for  this  kind  of  farming  by  such  withdrawal.  We  will  not  dis- 
cuss here  whether  this  is  true  or  not,  but  must  admit  the  justice  of 
Captain  Liernur's  remark,  that  if  it  be  so  the  application  of  his  system 
insures  a  twofold  advantage,  namely,  of  obtaining  enormous  crops  at 
sewage  farming  in  addition  to  the  profits  derived  by  the  sale  of  pou- 
drette,  and  of  conciliating  those  who  advocate  the  water-carriage  plan» 
on  account  of  the  glories  and  beauties  of  sewage  irrigation.  This  last 
advantage  can  hardly  be  overrated,  for  it  absolutely  puts  an  end  to  tbo 
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XtlffioT^oTt'  ^"*^^^«*«'  *^-  -^^"^  ^*  ea.er  for  tow„s  to  decide 
J'rreTeJpT^rXaf  tt  St'-^"  ''^  ^''^^^  <'^  P^^'-  bodies 

hare  turned  oat  nostrums  only      Hen^"  „»*  ^  *'*'^°  Pi-opounded  that 
and  have  sunk  into  a  lethargic  JatPfr.     ^^uP'u  *'"*  *"'e^  of  inquirint 
them.     The  matter,  howevefis  not  '    «^  '^'I'^'^i*  '«  ^'^^n'*  to  arS 
importance;  and  ^hen  a  sTstem  ifke XHrr^  ^  '*'?''  ''"'  «^  ''43 
ward,  not  upon  promises  as  to  what  it  tm  S^'k^'."  ^'ernur  comes  for 
has  done,  the  proof  of  which  is  easiiv  nhfn^    ,  f  "''^"'^  Pointing  to  what  it 
the  sanitary  government  of  a  roSv  tSt?'"'  "  J?  ^-^rtainil  the  duty  of 
culty,  and  nigh  to  despair,  upon  thHerv  .    "f^"°^ '"  doubt  and  dTffl 
much  as  possible,  by  an  offlVi«I  iL.  •        ^  question,  to  brine  about  7« 
enable  sanitary  bodTe^to  oomprS  ^k'***"  *'*"  P^^lic  min^d  that  ^m 
made.    The  effect  of  presentTe^at  «„  is  tn^^  '^^«  Governmen    K 
measures  which  in  so  many  cases  hat««'     *^  ^"'^•'®'»"nicip»l  bodies  into 
cost  to  the  ratepayers,    ffi  Goy7rnmIn?''^P''*^'^"^  ^'*t''«'»t  >-'^monse 
examine  into  irrigation  and  the  A  Rr  aPPO'nted  Commissions  to 

m  regard  to  thefiernar  system  is  not  Z'"*?''^'''  ^"^  '"^^^  «  similar  coarse 
add  that,  in  our  mind,  the  lol  vL«h  ^^'""'^  Precedent.  Wo  can  on?v 
solved,  sanitarily,  technl'c^l'ly:^?^.;^?!:  ^''''^''^  ^'^  «'  ^  ^ 
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THE  DRAINAGE  OF  LOKDOS  AND  PARIS. 

SEWAGE    SYSTEMS    OF    lOSDON    AI>D    PAM. 

i» A%-w*n     all    t.ni 


Jukblo  point,  of  «l"  P'T     The  «o?k.  "  r«li.ve  London  of  her 

the  facts  have  been  compiled  were  Jeeme    p      ^^^  .^  ^^^^^^^^^^  j  ^^     ^ 

bs.sv'';:iore':r.'n3^,.«£7er^^^^^^^ 

ES hereSL^ri,v?S  erh,;'o»"p..ii  ....  »  h.„e,..o,.. 

?h.  ex%»i'«  P'O"'""  "'  """'  """"' 

...e..n.he,KiS,rrbSeV»aofHenHh.        ^ 

THE   BEAIHAGE  OF  LONDON. 

Before  .n.e*g  in.o  -^.''jjtrfX 'X'S^i '"irSi^nS 
don  it  will  be  necessary,  in  f*^^'  V? '     L    t^reo  following  points. 

tropoUs.  ..  ..   .X..   fl.o.  r^nint.  namely:    *Hhe   generaJ 
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don  basin.  They  are  silicious  iron-etained  grave]s,  sands,  silt,  and  peaty 
deposits  lying  in  grooves  or  pockets  parallel  to  the  river,  about  twelve 
to  fourteen  feet  in  thickness,  but  occasionally,  though  rarely,  thirty-five 
feet  thick.  They  are  evidently  deposited  by  the  ever  changing  courses 
of  the  river  and  its  tributaries.  The  gravel  deposits  being  much  the 
older,  are  found  frequently  in  the  higher  districts,  but  they  presented  no 
difficulties  in  the  construction  of  the  main  drainage  works.  Not  so  the 
sand  and  the  peat,  however,  as  the  former  was  generally  found  charged 
with  water,  in  consequence  of  its  being  deposited  in  the  impermeable 
clay  pockets  in  the  lower  districts,  thus  entailing  a  large  outlay  for 
pumping;  the  latter,  on  the  other  hand,  had  to  be  removed  before  the 
foundations  of  the  necessary  works  could  be  laid  beneath  it.  The  nat- 
ural surface  of  London  may  therefore  be  considered  to  be  clay,  pitted 
and  grooved  by  the  action  of  the  river  and  its  streams;  and  many  of 
these  inequalities  are  filled  in  with  sand,  gravel,  peat,  and  silt. 

In  the  consideration  of  the  second  point,  namely:  "the  natural 
streams  and  their  various  drainage  areas,"  it  is  necessary  that  the  alter- 
ations made  by  modern  improvements  be  left  out,  and  the  natural  streams 
of  the  basin,  pur  et  simple^  be  dealt  with. 

The  London  basin  is  drained  by  the  River  Thames,  which  has  a  course 
through  it  from  west  to  east,  the  country  on  each  side  gradually  rising 
from  the  river,  north  and  south,  the  southern  poHion  being  the  flatter 
of  the  two. 

Each  of  the  main  portions,  viz:  the  northern  and  the  southern,  was 
intersected  by  several  small  streams  running  north  and  south  from  the 
highlands,  and  emptying  their  contents  into  the  river  after  meandering 
through  the  flatter  portions  of  its  banks.  These  streams,  and  their 
branches,  subdivide  the  two  main  areas  into  minor  drainage  areas,  and 
collect  the  drainage  flowing  east  and  west.  Thus,  a  section  taken 
through  London,  and  parallel  to  the  Eiver  Thames,  would  present  a 
series  of  undulations,  as  shown  in  Plan  No.  2,  Pig.  No.  4,  in  the  depres- 
sions of  which  flowed  the  various  streams,  or  drains,  emptying  into  the 
river.  Many  of  these  undulations  have  utterly  disappeared,  but  the 
descent  from  Holborn  and  Ludgate  Hills,  into  the  Fleet  Valley,  and  that 
from  Piccadilly  to  Knights  bridge,  are  very  apparent  to  even  the  casual 
observer. 

The  total  area  drained  by  the  London  Main  Drainage,  with  which 
this  paper  deals,  is  ninety-nine  and  a  quarter  square  miles,  extending 
from  Hammersmith  on  the  west,  to  Woolwich  on  the  east,  and  from 
Stamford  Hill  on  the  north,  to  Anerly  on  the  south.  This  is  divided,  as 
before  mentioned,  into  two  portions,  the  southern  having  an  area  of 
lorty  sqaare  miles,  and  the  northern  an  area  of  fifty-nine  and  a  quarter 
square  miles. 

tK  **^^i°  valley  lines,  or  streams  draining  the  northern  portion,  were 
the  Brook  Green,  Counter's  Creek,  Ranelagh,  King's  Scholar's  Pond, 
•"^leet,  London  Bridge  or  Shoreditch,  Hackney  Brook,  Eiver  Lea,  and 
several  minor  brooks  and  drains.  The  drainage  having  been  diverted 
'•om  the  Eiver  Le;i,  the  area  drained  by  it  formerly,  now  empties  its 
sewage  into  the  Hackney  Brook,  and  others. 

-l^he  collecting  or  drainage  areas  of  the  above  are  as  follows; 
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Brook  Green • • 

Counter^s  Creek 

Kanelagh • 

King's  Scholar's  Pond 

Fleet  (anciently  called  Holebourne  or  Old  Eourne) - 

London  Bridge 

Hackney  Brook •• ............ 

Minor  streams,  including  portion  of  the  area  formerly  drained 
by  Eiver  Lea 

Total 


The  streams  of  the  southern  portion  were  the  Eiver  Wandle,  Falcon 
Brook,  Heath  Wall,  Effra,  Earl,  Eiver  Eavensbourne,  and  several  minor 
brooks,  a  large  area. being  undrained.  The  drainage  into  the  Eivers 
Wandle  and  Eavensboarne  having  been  diverted,  is  taken  directly  by 
the  new  main  drains. 

The  drainage  areas  of  these  are  as  follows: 


Falcon  Brook 

Heath  Wall 

Eifra 

Earl 

Minor  brooks  and  streams.. 

Total 


The  low-lying  grounds,  as  for  instance,  at  Lambeth,  Chelsea,  and  the 
Isle  of  Dogs,  etc.,  were  unreclaimed  swamps  or  partially  drained  by 
small  creeks  and  ditches.  .  .i.  •  i 

The  third  point  ibr  consideration  is  "  the  early  system  of  artiticiai 
drainage  adopted  in  the  metropolis."  As  habitations  and  streets  began 
to  spread  themselves  over  London,  it  became  necessary  to  provide  some 
system  for  carrying  off  the  rainfall  from  the  streets  by  other  means 
than  that  of  the  gutter.  Brick  drains  were  consequently  laid  down, 
leading  to  the  nearest  valley  line  or  stream,  while  those  nearest  to  the 
river  drained  directly  into  it.  The  general  direction  of  these  drains,  in 
order  to  obtain  a  fall  and  to  intersect  the  valley  line,  was  necessarily 
east  and  west,  following  the  dip  of  the  land.  Those  in  the  low  districts 
were  provided  with  sluices  or  flaps  to  keep  back  the  tide  as  it  rose,  ana 
so  were  tide-locked  for  many  hours.  As  the  majority  of  them  delivered 
their  contents  at  or  near  low  water,  many  portions  of  London,  but  those 
more  particularly  on  the  south  side,  were  subject  to  constant  floods* 
The  household  refuse  and  fsecal  matter  were  disposed  of  in  cesspool?; 
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the  liquid  portion  of  it  nerooJatino.  +kv,^.     u  .. 
way  i'nto  tL  streams,  anKhent  to  the  rff  er  '''  '""'  ^"'  ''  ^"<^^°g  ''^ 

In  consequence  of  the  raDid  sm-^nH  ^f  Z!'  .  .- 
found  necessary  from  time  to  t^e  to  coZHi^'fT  '"  ?'*'"^«"'  '^  ^«« ' 
Then  they  were  inverted,  and  streets  were  oLn  fnt^  T"  ^^"^^  ''"««• 
the  lower  portions  of  many  of  them  Zre^tUnJ?'"'^'^  "P^  *'^«°^'  ^^^ 

Such  was  the  state  of  the  LonHnn^  •  '^^'^  ^1'^"  ^«  •'^fore. 
eighteen  hundred  andVf teen  The  "roJnd  of^?  previously  to  the  year 
combed  with  cesspits,  which  saturaid  ^f  1  fh  ^  metropolis  was  honey- 
rise  to  malaria  of  various  ki„dT  The  I'.h  ^'^^^^^ 
delivered  their  surface  drainage  into  tt  J,!^  .''*""*"'°'  ""^  ^^^  to^° 
delivered  to  the  river,  while  thfloier  DorlTdtr ''''"'}  '.^  ^'  ^^  '^^"^ 
river  itself,  at  low  water,  as  before  descKid      "'^  "^'"''^  ^"^^^  '^' 

Acfo;SiinT;r m;rr' d'ml^"^''^^"  '^""^-^  -d  fifteen),  an 
hold  refuse,  etojnto  sewers  a 'dthlh?  "  P^'''"'««'ble  to  drain  ho^ise- 
eight  separate  Commis  fons  Ich  of  whicrh'S''"'"',^^ J"''-"^*^^  *<> 
under  its  control,  five  being  on  the  ^nwh  ""  ""^^  '^^^"^'^  district 

southern  Each^ommissiol.  being  iSndenrol-' tf^  '!l'''  ""^  *^^ 
system  of  drainage  was  carried  out      'ffi  .i  .*''"  '**'''®^'  °«  o°« 

expense  were  liberally  sown  bv  th^'  .^  *  -^  '^^^'  ^'^  "'"''•'  «^"  ^^^ 
form  of  sewer,   ^hhVt  2ny  iV^rd^^^^^^ 

which  they  had  to  deliver ^and"withn„t  ''""^"S'ods  of  those  into 
levels  of  those  in  the  adioinirfi-  disTrW?    ^"7  consideration  as  to   the 

ope.  .0..,  „,.  'tss£=  5*^?^"^4pi 


making  overflows  f;^mthe'rssnTtsor'H''^'"';^^  *'^«  ««^' 

open  brooks,  or  valley  8tream«h£  *^'^*"'i  directly  into  the 

portions  of  many  weTe  coS  fn  thouJhf^.f^*'"^'^^'  ^"^  consequently 
continued  to  discharge  into  [he  Sen,entfnVfn  ^""7  T^  ^^'  Danelagh 
ago  it  was  diverted  from  that  lal  f    rt  I'^^  ^J"""^-     ^  ^^^^  W 

temporarily  drain  it  to  Temove  the 'n-nl  7'  '^^° /^"•^d  necessary  to 
bottom  with  nl.>n„  h.,..l.    "''^^  *''*'  putrefying  mud,  and  to  relav  f.h« 


bottom  with  clean  ballast 
In  th 


passiotorrn:rrt?f"p"friia'mrt'Krr"r^°  ^^"^•^^-"-  «^  '•>« 

iDg  were  removed,  and  in  theti  s  ind  !  n^  C^'^'n'ssions  then  exist- 
London  was  appointed  At  the  s-l!l'-  ^T'^i^"-*'"  ^*''"  *he  whole  of 
the  sewers  wafmade  compulsory         *  ""''  '^'  ^^''""'^^  ^^  ^«"«««  ^nto 

a«  pipes  of  large  diareter  to  diain  th  '  'T  'J'^  ^^'''^  sewers,  as  well 
sewers  heretofore  in  use  The  whole  of  fh'T'  T''^'^  ^^  '^'  ''"<'t 
fore,  carried  into  the  valley  lines    indth/n.-  ^f ''\'  "Jf."^"*  ^^«'  t^ere- 

But  now  the  evil  of  the  badiv  ^nn.f     T^'"*"*  ^^^^  ^'^*''*  Thames. 
"Missions  began  to  be  apparent^  ManTof*th   ''T''  ""^^  '^'  ^^^^er  Com- 

asf  •/-'«  -'-  -J  °4"..Tbr;Kr'^'^i-f .;:  -s-'f 
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hours  during  which  precipitation  of  the  solid  matter  could  take  place. 
The  introduction  of  water-closets,  about  this  time,  augmented  rather 
than  lessened  the  evil,  as  decomposition  was  found  to  take  place  much 
more  readily"  in  the  presence  of  ordinary  water.  The  cholera,  in  the 
year  eighteen  hundred  and  fifty-four,  consequent  on  the  above  state  of 
affairs,  cost  London  over  twenty  thousand  lives.  The  river  had  become 
saturated  with  sewage.  Parliament  took  up  the  question,  and,  after 
appointing  six  Commissions,  without  any  practical  result,  the  present 
Metropolitan  Board  of  Works  was  formed.  It  is  a  representative  body, 
elected  from  the  various  districts  and  parishes  of  London.  Mr.  J.  W. 
Eazalgette,  now  Sir  Joseph  Bazalgette,  C.  B.,  was  appointed  Engineer 
to  the  Board,  to  carry  oat  the  main  drainage  of  London  and  other  public 
works. 

OBJECTS   OP   THE   MAIN    DRAINAGE   SYSTEM. 

The  objects  sought  to  be  accomplished  by  the  main  drainage  of  Lon- 
don are  as  follows: 

1.  To  keep  the  River  Thames,  in  the  neighborhood  of  London,  free 
from  sewage  at  all  times  of  the  tide. 

2.  To  abolish  all  open  ditches  and  cesspools,  as  well  as  defective  or 
shallow  sowers. 

3.  To  maintain  a  continual  and  unintermitting  flow  in  all  the  sewers 
along  their  whole  length,  with  the  aid  of  lifts  where  necessary,  by 
which  evils  arising  from  pent-up  sewage,  viz:  the  generation  of  noxious 
gases,  and  the  unavoidable  formation  of  deposits  in  the  sewer  during 
its  stagnation,  would  be  avoided. 

4.  To  construct  the  sewers  at  inclinations,  so  proportioned  to  the 
volume  of  fluid  to  be  carried  off  by  each  that  the  velocity  of  the  current 
should  keep  them  clear  of  deposit  without  the  need  of  regular  periodical 
flushing,  which  experience  has  shown  to  be  not  only  troublesome  and 
expensive  in  its  operation,  but  also  very  injurious  to  sewers  and  drains 
in  which  it  is  practiced. 

5.  To  form  the  main  sewers  at  such  a  depth  as  not  only  to  receive  the 
drainage  of  the  deepest  existing  sewers,  but  to  answer  the  purpose  of 
main  drains  capable  of  extension  towards  the  extremities  or  borders  of 
their  districts. 

6.  To  provide  a  natural  escape  direct  into  the  river,  by  the  power  of 
gravity  alone,  for  storm  waters  and  land  floods  of  the  covered  streams, 
so  as  to  prevent  any  needless  surcharging  of  the  intercepting  sewers 
with  harmless  flood  water.  Also,  to  construct  the  new  intercepting 
sewers  of  such  sizes  only  as  would  be  sufficient  to  take  the  general 
drainage  of  their  districts,  including  ordinary  rainfalls. 

7.  To  follow  existing  public  streets,  roads,  or  paths,  so  as  to  avoid 
heavy  compensation  for  injury  to  private  property,  wherever  this  could 
be  done,  without  causing  injurious  curves  or  undue  prolongation  of  the 
sewers  and  consequent  loss  of  gradient. 

8.  To  provide  reservoirs  at  the  outlets  of  the  main  outftill  sewers  so 
as  to  be  enabled  to  discharge  the  sewage  at  the  most  suitable  condition 
of  the  varying  tide  in  the  river. 

9.  To  carry  off  as  much  sewage  as  possible  to  the  outfalls  by  gravi- 
tation alone,  using  the  aid  of  steam-power  for  lifting  the  residue. 

The  foregoing  objects  have  been  carefully  held  in  view,  and  have 
been  practically  carried  out  by  the  Metropolitan  Board  of  Works. 

From  the  description  before  given  of  the  relative  positions  of  the 
main  valley  lines  and  subsidiary  drains,  it  will  be  seen  that  a  series  oi 
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main  drains  laid  parallel  to  the  river  woni^i  ,-..+ 

right  angles,  an/by  being  ptldZ  Z%Ut7:uV\i:''\'y  "'^««  ^J 
the  land  increased,  could  be  made  tn  or.ui:.*Jfl  f  ^  .^  elevation  of 
tricts  above  them  which  couTd  then  h«  1.  ^  i  'he  drainage  of  the  dis- 
Such  is  the  schem;  adopted  '^^  *''  ^^^  '^^^'"-^'^  locality. 

rivrrdnhlt%KouT:iS;i^^i^,' -d?;  "^^^'^  -^'^^^  ^^^ 

Level  Sewers,  fs  shown  on  p'L  No  3  kndT.'"^  ?'^^  ^J^*^'^'  ^"^^  ^^"^ 
districts  indicated  by  theh-  names  '  The  stnrnf  1'°?  ***^  '^^'''^S^  ^^  "^« 
overflow  weirs,  discharged  nto  or  Jammed Tn^tT'  TV  ''^  »«*»«  of 
lines,  and  allowed  to  flow  into  the  river  ^^  ^'''^  ™*'°  ^^"«:>^ 

J:ZnT  *'  «^*'«^-'-''3^  --y  out  this  system,  it  was  necessary  to 

seSS'TJl't^K^rintlThe'ir*'""  '*  T  ^^P^^^'^*  '»  «-"T  the 
carrifd  back  witrtheTow  n^tidesTnTkir'"? "'"k*^"'  '*  •"'«"*  °«*  ^e 
was  most  desirable  to  dis^haxie  U?'  '^''^*  ''*^*^  ^^'  ^^^  *'de  it 

cept4l7w!;'f  ^^  '''  "'"''"°"-  ^^"  *^«*  «''-'<i  be  given  to  the  inter- 
atrnyti;rtteV''  '"^^^'""'^  ^»^"t'*7  of  «ewage  to  be  carried  away 

gJ^Si^ -r  fe--:^ ;:  j^-d  o.  by  them. 

oflS-Tobo  Sr^  P'""'  "^'^'^  ^'^  '■^^--^'  -d  the  description 

tacrortrahnl*"'^'  r  "H  ^'  necessary  in  the  reservoirs? 
anfe^prri^^LtS^lScTr^^Iotf  '  considerable  amolVof  study 
considerable  labor  o„Semrt  of  thosl^Pn""'  "T-'  ""^^^  ^"''^^'^  ^^  ^^^^ 
they  were  assisted  by  ttCst1mtrt3:ts°o?th'e"daT''''^'^^'^ 
wa^rceLty^^^^^^^^^^^^ 

required  in  the  scwl'^thrsmalle;  would  h.^^h'*''  '^'  ^u'l''  '^'  ^^" 
drained  without  the  eraDlovZn  nf  Zn  ■  ^^^  ^''^'^  '^^'''^  could  be 
bent  at  the  same  time  to  <.^S  ''^  P"'"P'°g  Po^^''";  but  it  was  incum- 
ability  of  the  returrof  fnV^f  "".u*  ^'"'^"'^^  ^«  ^ould  admit  of  no  prob- 
tho  town.  ™  ''^  ""^  ^'^  t*"^  ««^^g«  *o  the  inhabited  portions  of 

the^:;tgV' hourd'Te'SLZltd  ''  ''^  ^"*'""^'  ^"^  ^^^^  *-«  -*  which 
With  floats  placed  in  fhpW^l^.'  °'^'"«'-0"8  experiments  were  made 
point  near  CkiL  Cre.l  V      f *  ^^'"T'  *J'"^«  ""^  ^he  tides,  until  afa 

the  northern  oitfalf  is  n:w%Srd\b^^^^^^  ^"^S^'  ^h-« 

?,"<!  recorded  in  a  report  bv  th«  A/    J     ^1°^^^  ^^^s  made, 

^'"iam  Cubitt,  in'SCen'L^n'dreranrfift^tur:  ''^^'"^''«'^"  ''"'  «"^ 

^^^^'to'li^^^^^^^^^  h^^^red  and  fifty-one,  a  float 

*fter  high  water     ThT„  .•     ^  '^"'T  opposite  Barking  Creek  two  hours 
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float  reached  eleven  and  three  quarter  miles  below  that  point,  and 
returned  with  the  next  flood  tide  to  one  mile  above  it,  having  gone 
twelve  and  three  quarter  miles  that  flood,  it  being  then  the  period  of 
Spring  tides. 

"As  the  neaps  came  on,  the  float  continued  to  work  lower  down  at 
each  succeeding  high  water,  and  by  the  twenty-fourth  of  July  it  was 
thirteen  miles  below  Barking  Creek  at  high  water,  having  gone  down 
the  river  fourteen  miles  during  the  falling  off  of  spring  tides  to  neap 
tides*  As  the  floods  again  became  stronger,  it  worked  up  the  river  each 
succeeding  tid^  until  the  twenty-nihth  of  July,  when  it  again  came 
within  -Qve  miles  below  Barking  Creek  at  high  water,  having  worked 
up  the  river  nine  miles  from  high  water  neap  tides  to  high  water  spring 
tides,  the  excess  of  the  ebbs  over  the  floods  being  only  five  miles  in 
fourteen  days. 

'^Another  experiment  was  tried  at  the  same  place  on  the  sixteenth  of 
August,  eighteen  hundred  and  fifty- one,  it  being  then  lowest  neaps,  and 
the  float  being  put  down  two  hours  after  high  water.  It  worked  up 
each  succeeding  high  water  till  top  springs  on  the  twelfth  of  August, 
when  it  reached  six  and  one  quarter  miles  above  Barking  Creek  at  high 
water.  The  float  then  again  worked  down  the  river,  till  the  twentieth 
of  August,  nine  and  one  half  miles  below  Barking  Creek,  being  a  dis- 
tance of  sixteen  miles  during  the  falling  off  of  spring  tides  to  neap 
tides.  '  The  excess  of  ebbs  over  the  floods  would  in  this  case  have  been 
about  seven  miles  in  fourteen  days.  The  wind  and  other  causes  would 
vary  the  result,  but  it  may  be  roughly  assumed  that  a  substance  in  sus- 
pension works  up  the  river  about  one  mile  a  day  at  each  high  water,  as 
the  springs  strengthen,  and  down  the  river  two  miles  a  day  as  they 
fall  off.'^- 

From  the  above  and  other  collateral  evidence  it  was  determined  that 
Barking  was  the  most  suitable  point  for  discharge,  as  the  sewage  would 
in  no  ease  be  carried  nearer  than  ^bout  seven  or  eight  miles  of  London; 
and  that  the  discharge  should  take  place  as  soon  after  high  water  as  was 
practicable,  as  it  was  found  that  the  discharge  at  high  water,  at  any 
point,  was  equivalent  to  a  discharge  at  low  water  twelve  miles  lower 
down.  On  this  account  such  districts  as  have  levels  that  would  permit 
of  their  sewage  being  intercepted  and  carried  to  Barking  by  gravitation, 
in  order  to  deliver  it  at  or  about  high  water,  are  drained  into  the 
Northern  High  and  Middle  Level  Sewers. 

The  point  selected  for  the  southern  outfall  is  about  two  miles  lower 
down  than  Barking  on  the  other  side  of  the  river — namely,  Cross  Ness 
Point.  The  levels  of  the  southern  district  differ  from  those  of  the 
northern  in  that  they  do  not  allow  of  the  sewage  being  discharged  by 
gravitation  at  high  water,  but  only  at  low  water  in  cases  of  emergency. 
The  whole  of  the  sewage,  therefore,  is  in  the  ordinary  course,  lifted  to 
the  required  level  at  the  outlet. 

With  regard  to  the  necessary  fall  to  be  given  to  the  sewers;  the 
velocity  of  flow  required  to  keep  them  free  from  deposit  had  first  to  be 
determined. 

It  was  ascertained  by  experiments  that  in  a  half  filled  sewer,  taking 
the  bottom  velocity,  various  substances  are  carried  away,  as  shown  in 
the  accompanying  table:  I 
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»»  2  G. 

I     CD    (X> 
.     to    <~i 


^ 


Substance  removed  or  carried  away. 


3 
6 
8 
12 
16 
22 
24. 
36 


2j\ 


Fine  clay  (worked  up). 

Fine  sand  (removed). 

Coarse  sand  (removed). 

Small  gravel  (removed). 

Pieces  of  brick  and  stone  (removed) 

Iron  borings  and  slag  (removed). 

Heavy  gravel,  and  stones  1  in.  diam.  (carried  awavl 

Stones  as  large  as  hen's  eggs  (carried  away)         ^^' 


stances  likely  to  find  their  way  Tnto  the  intf.?'?.    '^^  ''""^^•^  ^"^  «"''- 
therefore,  decided  upon  ^  intercepting  sewers,  and  was, 

water  supplv  finds  its  wiv  imr.  Vvl^      n^u'  ^  almost  the   whole 

three  gallons  pA^^  P"'''  '"*  ""^^  '''  ''''  ^' 

rom  these  observations  it  was  established  that  one  half  of  the  ordi- 
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nary  daily  sewage  of  the  metropolis  passes  in  from  six  to  eight  hours, 
and  between  nine  o'clock  a.  m.,  and  five  o'clock  p.  m.  Provision  was 
therefore  made  for  the  maximum  case,  namely:  one  half  the  flow  in  six 
Lours,  leaving  a  large  margin  to  meet  any  extraordinarily^  rapid  flow 
that  might  take  place.  To  this  had  to  be  added  the  rainfall,  and  this 
question  evoked  much  scientific  discussion.  While  it  was  maintained 
by  some  that  the  whole  of  the  rainfall  should  be  taken  by  the  intercept- 
ing sewers,  by  others  it  was  held  that  the  rainfall  should  be  dealt  with 
separately.  But  the  objections  to  both  of  these  schemes  were  many  and 
well  founded. 

If  the  whole  of  the  rainfall  had  to  be  intercepted,  provision  must  have 
been  made  for  storms,  during  some  of  which  as  much  as  two  inches  fall 
in  an  hour  over  nearly  the  whole  of  London.  Sewers  capable  of  taking 
so  enormous  a  quantity,  in  addittion  to  the  ordinary  sewage,  would  be 
very  costly,  and  for  nearly  the  entire  j^ear  would  be  carrying  only  a 
shallow  stream  of  sewage  in  the  bottom,  and  would  consequently  require 
a  much  greater  fall  to  keep  the  solid  matter  in  motion.  Enormous 
pumping  power  would  also  have  to  be  provided  to  meet  such  cases  of 
flood,  but  which  would  stand  idle  for  nearly  the  whole  of  the  year. 

Much  may  be  said  in  favor  of  the  scheme  for  separating  the  rainfall 
from  the  sewage  by  a  distinct  series  of  drains,  and,  in  the  case  of  drain- 
ing an  undrained  town,  it  would  no  doubt  be  the  best  system  to  adopt, 
as  the  rain-water  drains  might  be  built  over  the  sewers.  But  in  the  case 
of  London,  which  had  its  street  and  main  valley  lines  alreadj''  constructed, 
it  would  have  been  almost  impracticable,  as  it  would  have  entailed  the 
redraining  of  the  whole  town  at  a  cost  too  great  to  be  contemplated. 
Consequently,  *'  Object  No.  6,"  to  provide  only  for  the  sewage  and  ordi- 
nary  rainfall,  as  previously  enumerated,  was  strictly  borne  in  mind  in 
the  carrying  out  of  the  new  sewer  works. 

In  determining  the  amount  of  rainfall  to  be  intercepted,  it  was  ascer- 
tained that  rain  falls  in  London  on  about  one  hundred  and  fifty-five 
days  during  the  year,  and  of  these  there  are  only  twenty-five  on  which 
the  fall  exceeds  one  qaarter  of  an  inch,  or  at  the  rate  of  one  hundredth 
part  of  an  inch  per  hour  for  twenty-four  hours.  A  large  portion  of 
such  falls  is  evaporated  and  never  reaches  the  sewers,  as  it  was  found, 
from  the  observations  and  gaugings  before  alluded  to,  that  from  a  rain- 
fall of  one  quarter  of  an  inch  only  one  eighth  of  an  inch  reached  the 
sewers;  from  four  tenths  of  an  inch  only  one  quarter  inch  reached  them, 
and  often,  sensible  amounts  of  rain  fell  without  adding  in  any  perceiv- 
able manner  to  the  sewage.  The  amount  of  rainfall  which  it  was,  there- 
fore, decided  to  intercept,  or  carry  away  in  the  intercepting  sewers,  is 
one  one  hundredth  of  an  inch  per  hour,  equal,  if  taken  over  a  whole  day, 
to  a  fall  of  one  quarter  of  an  inch  in  a  day.  This  quantity,  being 
equal  in  volume  to  the  maximum  sewage  flow  during  any  similar  period 
of  the  six  hours  mentioned,  would  occupy  an  equal  space  in  a  sewir, 
but  during  the  remaining  eighteen  hours  of  the  day,  the  sewage  having 
decreased  in  quantity,  additional  space  would  be  left  to  carry  off  any 
rainfall,  should  it  be  necessary.  Consequently,  a  sewer  capable  of 
carrying  off  twice  the  maximum  sewage  flow,  with  the  safety  margins 
already  mentioned,  was  adopted  throughout  the  main  drainage  system. 

As  only  from  fifty  to  sixty  per  cent  of  the  actual  rainfall  over  reaches 
the  sewers,  they  are,  therefore,  capable  of  taking  an  absolute  fall  of 
from  three  fifths  of  an  inch  to  one  half  an  inch  in  a  day,  and  there  are  not 
more  than  about  twelve  days  in  the  year  on  which  the  fall  is  in  excess 
of  this.     The  ramifications  of  the  feeders  or  street  sewers,  and  their 
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varjnng  distances  from  the  intercepting  lines,  allow  a  large  quantity  of 
the  rainfall,  in  the  districts  immediately  surrounding  the  latter,  to  i^ass 
off  before  that  from  the  neighborhoods  comparatively  close 'reaches 
them;  thus,  as  it  were,  spreading  a  given  rainfall  over  a  period  consider- 
ably in  excess  of  that  in  which  it  actually  takes  place. 

Having  decided  the  necessary  velocity  to  be  given  to  the  sewage,  and 
the  amount  to  be  carried  away,  the  minimum  fall  of  two  feet  per  mile 
and  the  various  increasing  areas  to  be  given  to  the  sewers  as  each  main 
line  was  tapped,  were  easily  calculated  from  some  of  the  most  authori- 
tative formulas. 

The  form  of  sewer  adopted  is  circular  or  segmental,  when  the  flow  is 
large,  and  egg-shape  for  the  smaller  branches,  which  gives  the  greatest 
hydraulic  mean  depth  for  the  dry  weather  flow. 

At  the  junction  of  the  valley  lines  or  main  sewers  with  the  inter, 
cepting  sewers,  or  at  some  other  convenient  point  in  their  course,  weirs 
are  formed,  over  which  any  storm  water  is  allowed  to  flow  when  it 
exceeds  that  quantity  which  each  district  drained  by  such  main  sevTcr 
should  contribute.  This  storm  water  then  passes  into  its  natural  chan- 
nel,  or  old  sewer,  and  is  discharged  into  the  river  direct,  thus  preventing 
the  overcharging  of  the  intercepting  sewers.  By  the  time  the  wate!- 
has  risen  to  the  level  of  the  weirs  the  sewer  itself  has,  as  a  consequence 
been  well  flushed  by  the  extra  storm  water,  and  all  the  flushings  have 
been  carried  into  the  intercepting  sewer.  Therefore,  such  of  the  re- 
raainder  as  may  flow  over  the  weir  into  the  river  can  contain  little  or 
no  sewage  matter.  The  valley  lines  and  main  sewers  are,  as  has  been 
previously  explained,  simply  the  two  old  ditcfees  and  watercourses 
straightened  and  covered  in.  They  are,  consequently,  of  ample  area  to 
convey  the  largest  storm  flood  to  the  river,  as  they  were  not  reduced  in 
dimensions  before  being  covered  in. 

The  dimensions  of  the  existing  outlets  of  some  of  the  principal  vallev 
hues  are  as  follows:  ^         r  j 

Counter's  Creek— Nine  feet  six  inches  by  nine  feet, 

Eanelagh — Nine  feet  by  nine  feet. 

King's  Scholar's  Pond— Thirteen  feet  by  tjwenty  feet. 

Pleet— Fourteen  feet  by  twelve  feet. 

Eegent  Street  — Six  feet  six  inches  by  ^ve  feet. 

Hackney  Brook— Six  feet  in  diameter. 

Falcon  Brook—Eight  feet  by  eight  feet. 

Heath  Wall— Nine  feet  by  nine  feet. 

Effra— Fourteen  feet  six  inches  by  ten  feet. 

Earl-^Ten  feet  in  diameter. 

The  class  of  engine  decided  upon  as  the  most  advantageous  and  eco- 
nomical under  the  required  conditions  of  comparatively  small  and  vary- 
rh^hI  1  ^^  ^  condensing  double-acting  rotative  beam  engine,  working 
solid  plunger  or  force  pumps,  directly  from  the  beam. 

DETAILS    OF   THE   MAIN   DKAINAGE   SCHEME. 

erSx!  ."^ri^^?^'^  «"d  southern  divisions  of  the  metropolis  differ  consid- 
dDiy  in  their  levels  and  physical  aspect.     Consequently,  although  the 

amn?iff"7^'^'''''?^^?  ^^^^''"'  '"^  ''^''''^^^  ^'^^  '"^  both,  yet  there  is  a  large 
been  t!        ^^^ersity  in  many  of  their  features.     The  main  object  has 

this  1h  ?i!^''''^  ^l  """"^^  ""^  ^^^  '^^^^^^  ^^  possible  by  gravitation.     To 
»  ena  the  northern  division  is  divided  into  four  drainage  areas— the 
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High,  Middle,  Low,  and  Western  Districts.  The  High  and  Middle  Bis- 
tricts  include  all  that  area  which  can  be  drained  by  gravitation  alone 
and  delivered  at  about  high  water  level  at  the  outfall.  The  high  and 
middle  level  sewers  and  branches  performing  this  duty  are  shown  on 
Plan  No.  3,  and  forming  a  junction  at  Old  Ford,  are  continued  in  the 
northern  outfall  sewer  down  to  Barking.  .      .   i. 

The  Low  District  includes  all  that  area  which  can  be  di-ained  by 
pumping  the  sewage  a  height  of  thirty-six  feet  into  the  northern  out^ll 
at  Abbey  Mills.  This  is  performed  by  the  low  level  sewer  and  branches 
and  the  Abbey  Mills  pumping  engines. 

The  Western  District  includes  all  that  which  can  be  drained  by  purap- 
inff  the  sewage  a  height  of  eighteen  feet  into  the  low  level  sewer  at 
Pimlico.  This  is  done  by  the  Western  District  sewers  and  Western 
Pumping  Station;  and  the  sewage,  after  flowing  by  gravitation  down 
the  low  level  sewer  to  Abbey  Mills,  is  there  again  lifted  into  the  north- 
ern outfall  sewer,  together  with  that  of  the  Low  Level  District.  Ihe 
northern  outfall  sewer  takes  the  whole  of  the  northern  sewage  by  grav- 
itation to  the  reservoirs  at  Barking,  where  it  can  be  discharged  at  the 
proper  time  of  the  tide.  tr-   u 

The  Southern  Division  consists  of  three  drainage  areas— the  High, 
Middle,  and  Low.  The  High  and  Middle  Districts  include  all  that  area 
which  can  be  drained  by  gravitation  alone,  and  delivered  at  or  about 
low  water  level  at  the  outfall.  This  is  done  by  the  high  level  and  Elfra 
branch  sewers  (corresponding  to  the  high  and  middle  level  sewers  of 
the  Northern  Division),  which  join  at  Deptford  and  fllow  into  the  south- 
ern  outfall  sewer  at  that  point.  .      ,  ,  ♦ 

The  Low  District  includes  all  areas  which  can  be  drained  by  pumping 
the  sewage  a  height  of  eighteen  feet,  at  Deptford,  into  the  southern  out- 
fall sewer.  This  is  performed  by  the  low  level  sewer  and  branches  and 
the  Deptford  Pumping  Station. 

The  southern  outfall  sewer  takes  the  whole  of  the  southern  sewage 
by  gravitation  from  Deptford  to  the  pump  well  at  Cross  Ness  Pumping 
Station,  where  it  is  lifted  into  the  reservoirs,  to  be  discharged  into  the 
river  at  the  proper  time  of  the  tide.  ,     .      j 

The  following  table  shows  the  areas  of  each  of  the  districts  drained 
by  the  main  lines  and  branches,  and  also  their  ruling  gradients,  dimen- 
sions, etc.; 
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NORTHERN  DIVISION. 


The  High  Level  Sewer  eomraenees  by  a  junction  with  a  portion  of 
the  Fleet  Sewer,  near  Hampetead  Hill,  intercepting  a  portion  of  the 
drainage  of  that  sewer,  and  that  of  the  Hackney  Brook,  etc.  It  passes 
under  the  North  London  Eailway.  Great  Northern  Hailwaj",  New  Eiver, 
and  Sir  George  Duckett's  Canal,  etc.,  to  a  junction  with  the  Middle  Level 
Sewer  at  Old  Ford,  where  it  has  a  storm  overflow  into  the  Eiver  Lea. 
The  eastern  portion  of  the  district  to  be  drained  by  the  sewer  is  very 
low,  and  was  drained  by  the  River  Lea  and  part  of  the  Hackney  Brook. 
It  was  therefore  found  necessary  to  take  the  sewage  into  the  Low  Level 
Sewer  by  a  branch  called  the  Hackney  Wick  Branch,  passing  beneath 
the  Northern  Outfall  Sewer,  near  Old  Ford.  The  thickness  of  the 
brickwork  in  the  High  Level  Sewer  is  nine  inches  in  two  half  brick 
rings  at  the  upper  end,  to  two  feet  three  inches  in  six  rings  at  the  ter- 
mination. 

The  principal  works  on  the  line  are  a  tunnel  half  a  mile  long;  tun- 
neling under  the  Great  Northern  Eailway,  which  is  on  a  thirty-foot 
bank;  under  the  N6w  Eiver,  which  is  likewise  on  an  embankment;  also, 
under  Sir  George  Duckett's  Canal,  where  the  distance  between  the  soffit 
of  the  arch  and  the  water  in  the  canal  is  only  two  feet;  the  top  of  the 
sewer  and  the  bottom  of  the  canal  are  formed  of  wrought  iron  girders, 
with  plate  decking  covered  with  puddle.  Many  houses  were  tuuneled 
and  underpinned,  and  one  is  carried  on  girders — the  basement  being 
occupied  b}'  the  sewer. 

The  Middle  Level  Sewer  commences  at  Kensal  Green,  intercepting 
the  greater  portion  of  nearly  all  the  principal  valley  lines,  and  passing 
under  the  Paddington  Canal  and  Great  Western  Eailway,  over  the  Me- 
tropolitan Eailway,  under  the  Eegent's  Canal  and  North  London  Eail- 
way to  its  junction  with  the  High  Level  at  Old  Ford.  It  has  a  storm 
overflow  into  the  Eanelagh — also,  afr  Old  Ford  and  other  points.  The 
Piccadilly  is  the  most  important  amongst  its  branches. 

The  thickness  of  the  brickwork  is  the  same  as  that  for  the  High 
Level,  viz:  from  nine  inches  to  two  feet  three  inches.  The  principal 
works  on  the  line  are  four  miles  of  tunneling  on  the  main  line,  and  the 
whole  of  the  Piccadilly  Branch,  the  depth  below  the  ground  surface 
being  from  twenty  to  sixty  feet;  the  aqueduct  over  the  Metropolitan 
Eailway,  which  is  one  hundred  and  ^fty  feet  span,  and  having  only  a 
distance  of  two  and  one  half  inches  from  the  invert  to  the  regulation 
height  above  the  engine  chimneys.  It  is  formed  of  a  circular  tube, 
constructed  between  two  girders,  which  rest  on  rollers  at  one  end, 
where  an  expansion  joint  is  provided  in  the  sewer  itself  to  permit  of 
the  elongation  or  contraction  of  the  tube  under  the  varying  conditions 
of  the  atmosphere.  In  consequence  of  the  close  proximity  to  the  engine 
chimneys,  the  whole  aqueduct  was  built  on  a  stage  considerably  above 
the  railway,  and  was  lowered  into  its  place  by  hydraulic  power.  The 
tunnel  under  the  Regent's  Canal  was  completed  with  much  diflSculty, 
the  water  having  once  burst  in  on  the  works.  Coffer  dams  were  then 
used  to  inclose  one  half  of  the  canal  at  a  time,  within  which  the  sewer 
was  built.  The  greater  portion  of  this  sewer  is  constructed  in  the 
gravel. 

At  the  junction  of  the  High  and  Middle  Level  at  Old  Ford,  before 
alluded  to,  there  is  a  large  penstock  or  valve  chamber,  and  a  chamber 
containing  overflow  weirs.     The  penstocks  are  five  in  number  and  are 
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raised  and  lowered  ^7 jnaijJiinery  by  means  of  which  the  sewage  arriv- 
ing  by  the  High  and  Middle  Levels  can  in  case  of  accident  be  diverted 
from  the  outfall  sewers  and  allowed  to  flow  into  the  Eiver  Lea  The 
overflow  chamber  is  one  hundred  and  fifty  feet  long  by  fortv  feet  wide 
and  thirty  feet  high,  divided  longitudinally  into  two  parts,  in  each  of 
which  IS  a  trough  nine  feet  deep,  one  being  twelve  f'eet  wide  and  the 
other  sixteen  feet  wide,  having  spaces  about  two  feet  six  inches  wide 
between  the  troughs  and  the  chamber  walls.  The  sewage  flows  into 
the  troughs  in  each  chamber,  and  then  into  the  outfall  sewer.  In  cases 
of  storms  should  more  water  be  brought  down  than  is  to  be  taken  bv 
the  outfall  sewers,  it  rises  in  the  troughs  and  flows  over  their  ed^es  or 
weirs  down  the  spaces  left  for  the  purpose,  and  into  a  lower  chamber 
constructed  beneath  the  troughs  which  communicates  with  the  Eiver 

The  Low  Level  Sewer  commences  at  the  Western  Pumping  Station. 
Pimhco  (its  extension  at  a  lower  level  to  Cremorne  will  be  taken  under 
the  head  of  Western  Division)  and  passes,  generally,  close  and  parallel 
^''h      A'""'^'  f^^"^,>^^   Northern  or  Victoria  Thames  Embankment 
under  the  Metropolitan  District  Eailway;  under  the  Fleet  Sewer  out! 
let  at  Blackfnars;   the  ^^orth  London   and    Great  Eastern  Eailways 
Lime  House  Cana^  and  the  Eiver  Lea,  to  Abbey  Mills  Pumping  Station 
After  receiving  the  drainage  of  the  •Western   Division  at  pimlico   it 
intercepts  the  whole  of  the  valley  lines  and  sewers,  carrying  off  all  the 
sewage  not  previously  taken  by  the  High  and  Middle  Level.     It   has 
storm  overflow  weirs  at  its  junction  with  the  valley  lines,  the  principal 
of  which  IS  at  the  Fleet.     It  has  two  branches,  vizf  the  Hackney  WiS 

llTt''''V"^"f^''^'  .^"""r^-  '^^''  ^^"^^-  ^^'^^"«  ^  district^ which 
was  formerly  only  a  marshy  island,  but  which  from  its  position  on  the 

V  n?IT  f  ^^^"^^f^^f  3^  of  enormous  value  as  a  site  for  ship-building 
yaids,  docks,  and  wharves;  but,  being  considerably  below  high-watef 
level  was  undrained  and  almost  uninhabitable,  ^ow,  however  it  is 
well  drained,  and  largely  built  upon.  '   nowever,  it  is 

The  principal  worlds  connected  with  this  sewer  are  nearly  ^ye  miles 
of  tunneling  from  Blackfriars  to  Bow.     Alon^r  the  \rictoria  EmbTnk! 

7X  i^"""'  ^r'  ^^  '''^''^''  ^^^*  ^^^^^"^'  '^^^y'-S  above  it  a  subway 
for  the  gas  and  water  mams.  Close  to  BJackfriart  Bridge  the  sewer 
passes  beneath  the  Metropolitan  District  Eailway  and  Fleft  SewerThe 

STu'iCrf.T'^T'^i'f  In  order  to  ckJry 

crln  ^'n5''fl\!*''  Low  Level  Sewer  and  Fleet  had  to  be  depressed  at  the 
C  ?oPm.H  nf  ^r^-"""^  ^"^  maintain  their  areas.  The  Low  Level  was 
be  n/  P.T^  f  ^l^^Pt!<^a*  cast-iron  tubes,  stiffened  with  ribs,  the  railway 
Ail^.  cairied  over  it  on  cast-iron  trough  girders.  The  Fleet  wL 
Pe^stol^  ^'?T^^'  "^^^'  ^^^^^  the  fail  ^ay  was  carried     TlaTge 

with  two  ,/f  penstocks  arranged  in  two  tiers  one  above  the  other, 
TrelaVle  tSn  V"  r^ }''\  ^^  l^^  ^^^'^  or  mouths  of  the  sewer* 
almltt^eVtl^^^^^^^^         ety'"^  "     This  sewer  is  constructed 

WESTERN  DIVISION. 

CanSr  llTw':TT''T  t  ^'»'«^'«k'  V^ssiug  under  the  Kensingtob 
extension  5  ?*  ■^'*°'''*°  Railway  to  a  junction  with  the  low  level 
branches  on.  Y.^l"!?^  ^"TP^^^y  J^"^P^^S  Station.  It  has  two 
^nes,  one  to  Putney  Bridge,  and  one    to  Acton,  which  passes. 
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under  the  Metropolitan  Extension  and  West  London  Eailways  to  its 
junction  with  the  western  sewer  at  Cremorne.  The  low  level  extension 
commences  at  Cremorne,  and  passes  close  to  the  river  bank  and  along 
the  Chelsea  Embankment  (where  it  is  constructed  similarly  to  that  por- 
tion of  the  Low  Level  in  the  Victoria  Embankment),  to  the  Western 
Pumping  Station  at  Pimlieo,  These  sewers  were  constructed  principally 
in  the  gravel  which  was  generally  surcharged  with  water,  Sunrips 
had  to  be  sunk  at  different  portions  of  the  Hnes,  and  powerful  pumping 
engines  employed  to  keep  the  works  clear  of  water,  a  stoneware  pipe 
being  laid  underneath  the  sewer  to  convey  the  water  to  the  nearest 
sump. 

The  Western  Pumping  Station,  now  nearly  completed,  will  raise  the 
drainage  of  the  Western  District  (which  is  at  present  discharged  into  the 
river  by  the  temporary  pumping  engines  at  Cremorne)  a  height  of  eigh- 
teen feet  into  the  Low  Level  Sewer.  The  amount  of  sewage  to  be  lifted 
is  estimated  at  thirty-eight  thousand  gallons  per  minute.  Four  engines, 
of  ninety  horse-power  nominal,  making  an  aggregate  of  three  hundred 
and  sixty  horse-power,  are  provided  for  this  purpose.  Three  of  these 
engines  will  be  sufficient  to  effect  the  required  work;  one  being  spare, 
in  case  of  repairs  and  accident.  They  are  double  acting  high-pressure 
condensing  engines,  each  working  two  single  acting  plunger  pumps  five 
feet  three  and  a  half  inches  in  diameter,  with  four  feet  stroke.  The 
engine  cylinders  are  three  feet  one  inch  in  diameter,  with  eight  feet 
stroke.  The  beams  are  fifty-five  inches  deep  at  center,  of  box  section, 
and  of  wrought  iron  riveted;  being  thirty  feet  in  length  between  the 
centers  of  piston  and  connecting  rods.  The  connecting  rod  of  each 
engine  works  a  crank  shaft,  upon  which  is  secured  a  fly  wheel  twenty- 
four  feet  in  diameter,  having  a  twenty-ton  rim.  Starting  gear  is 
attached  to  the  fly-wheel  rim.  The  pump  cases  and  suction  tubes  stand 
upon  the  foundations  of  the  pump  well.  The  suction  and  delivery 
valves  (Porter's  patent)  are  hinged,  and  mounted  with  leather.  The 
delivery  pipes  are  of  cast  iron,  fiy^  feet  in  diameter,  branching  into  a 
six-feet-nine-inch  pipe,  in  which  there  is  a  six-feet-nine-inch  stop  valve 
or  penstock,  to  prevent  any  back  flow  from  the  Low  Level  Sewer,  should 
the  engines  be  stopped  at  any  time.  This  pipe  is  built  into  the  brick- 
work of  the  Low  Level  Sewer,  which  is  of  the  same  diameter  at  this 
point.  An  escape  or  overflow  pipe  is  provided  from  the  top  of  the  pump 
well  into  the  river.  It  is  closed  with  a  penstock,  and  has  double  tide 
flaps  at  its  outlet  in  the  river  wall.  The  water  from  the  hot  well  is 
carried  through  snake  pipes  placed  in  the  pump  well,  for  the  purpose  of 
allowing  the  sewage  water  to  cool  it.  It  then  flows  back  to  a  reservoir 
constructed  beneath  the  coal  vaults,  to  be  used  again  when  required. 
The  boilers  are  eight  in  number,  of  six  feet  nine  inches  in  diameter,  with 
double  flues  each  two  feet  in  diameter,  twenty-two  feet  long,  and  of  the 
Cornish  pattern.  They  are  connected  with  a  chimney  stack  one  hun- 
dred and  seven ty-t wo  feet  in  height,  encased  in  a  square  tower  in  which 
is  a  winding  staircase  running  round  the  stack  to  its  top.  The  tower, 
at  the  ground  line,  is  twenty-one  feet  square,  tapering  to  fifteen  feet 
square  at  the  top.  The  foundations  are  carried  down  to  the  clay,  and 
are  formed  of  a  bed  of  concrete  twenty-five  feet  square. 

An  auxiliary  engine,  in  a  separate  building,  is  also  provided  for  cases 
of  emergency.  It  is  one  hundred  and  twenty  horsepower  nominal, 
high  pressure,  and  non-condensing.  It  is  supplied  by  two  boilers,  simi- 
lar to  those  already  described.  The  pumps,  which  draw  from  a  separate 
pump  well,  are  of  the  bucket  and  plunger  kind. 
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Before  the  sewage  enters  the  main  pump  well,  it  passes  through 
chambers  containing  open  iron  cages,  or  filth  hoists,  in  which  any  larle 
substances  will  be  intercepted  previous  to  the  sewage  arriving  at  the 
pumps.  The  cages  are  lifted  by  machinery  into  a  covered  pa^saffe  or 
area  below  the  surface  of  the  ground,  and  in  front  of  the  engine  house 
Their  contents  are  there  emptied  into  trucks  and  carried  away  on  a 
tram,  to  be  disposed  of  as  may  be  required.  The  filth  hoists  are  in 
duplicate,  one  behind  the  other,  so  that  one  is  lowered  before  the  other 
IS  drawn  up.  Thus  there  is  no  interruption  to  the  screening  of  the 
sewage.  ^ 

The  principal  engine  house  is  situated  facing  the  river.  Its  leno-th  is 
one  hundred  and  sixteen  feet,  and  its  height,  from  ground  to  ridffe 
seventy-one  feet.  It  is  in  the  Italian  style,  with  a  mansard  roof.  It  is' 
divided  into  three  stories;  the  upper  or  beam  floor  being  on  a  level  with 
the  beam  centers  of  the  engines;  the  ground  floor  being  the  engine  floor- 
the  floor  beneath  being  for  the  purpose  of  providing  access  to  the  pumps 
and  valves;  and  the  basement  being  the  pump  well. 

The  boiler  house  is  in  the  rear  of  and  abutting  against  the  enc^ine 
house,  but  at  a  lower  level,  trams  being  laid  from  the  coal  vaults  to^he 
boiler  house  floor. 

The  coal  vaults  are  at  the  side  of  the  engine  house,  and  extend  to  a 
wHart  in  the  Grosvenor  Canal.  Cranes  are  mounted  upon  them  for 
unshipping  the  coals  and  delivering  them  into  trucks  running  on  three 
tram  lines  from  which  they  can  be  shot  down  through  openinffa  into 
the  vaults  below.  ©       x         &        ^^^ 

In  the  rear  of  the  boiler  house  there  is  a  settling  pond,  one  hundred 

and  forty-two  feet  by  sixty-eight  feet  and  sixteen  feet  deep,  divided  into 
,two  compartments,  in  which  the  river  water  is  allowed  to  settle  before 

being  used  for  the  boilers. 
The  auxiliary  engine  and  boiler  house,  stores,  workshops,  workmen's 

cottages,  and  trams  are  placed  in  convenient  positions,  in  the  rear  of 

the  engine  house. 

Abbey  Mills  Pumping  Station  is  situated  at  the  end  of  the  Low  Level 
bewer,  the  contents  of  which,  including  that  already  lifted  by  the  West- 
thp  te!"^    n  ^!r/i  *'<.^''^  ^^  be  raised  a  height  of  thirty-six  feet  into 
the  Northern  Outfall  Sewer.     The  maximum  quantity  of  sewage  and 
rainfall,  about  nmety-seven  thousand  gallons  per  minute,  is  lifted  bv 
eight  engines,  each  of  one  hundred  and  forty-two  horse- power-^in  all 
one  thousand  one  hundred  and  thirty-six  horse-power  nominal      They 
are  placed  m  one  engine  house,  cruciform  in  plan,  two  engines  being  in 
each  arm.     Ihey  are  the  same  kind  as  those  described  for  the  Western 
jumping  Station,  but  rather  more  powerful.     The  cylinders  are  four 
^oi^^'^'.'uV  <i]a^^t«^»  and  nine  feet  stroke.     The  pumps  are^double 
strokf  Sf  .if''iVJ^K  • '''*'^'  Y"  ^^^f  ^^'  a'^d  four  and  one  half  feet 
Ew     TK    f   ^^^  being  performed  by  suction,  and  the  other  half  by 
a^H  f^-  .       ""  ^^^?^  ^""^  ""^^  "'l^^  ''''''''  seventy  inches  deep  at  the  center 
.  and  thirty-seven  feet  six  inches  long  between  extreme  centers      The 

Ti7^ZLVr^^^^^^^  ^^^l  /^  diameter,  with  twenty-six-ton  rims. 

J^ne  pumps  deliver  through  cast-iron  pipes  and  a  ten-foot  six-inch  cast^ 
ron  culvert  into  the  Northern  Outfall  Sewer,     There  are  sixteen  boilers, 
Pattern     -f.  ^T.^'  containing  eight  each.     They  are  of  the  Cornish 
this  ?f^  ^""^  T  diameter,  thirty  feet  long,  with  two  tubes  in  each, 
Qree  teet  three  inches  in  diameter,  delivering  through  brick  flues  into 
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two  chimney  ehafte,  each  of  which  are  two  hundred  and  nine  feet  high, 
and  eight  feet  internal  diameter,  with  foundations  carried  down  to  a 
depth  of  thirty.five  feet.  Trains  connect  the  boiler  house  floors  with 
the  coal  vaults.  The  engine  and  boiler  houses  are  attached  to  each 
other,  their  extreme  dimensions  being  one  hundred  and  forty -two  feet 
six  inches.  The  width  of  the  arms  of  the  cross  is  forty-seven  feet  six 
inches.  Each  of  the  boiler  houses  is  one  hundred  feet  by  sixty-two 
feet  The  center  of  the  building  is  covered  by  a  dome,  the  total  height 
of  which  is  one  hundred  and  ten  feet.  The  style  of  the  building  is  a  mixed 
Gothic.  The  arrangements  of  the  internal  floors,  the  coal  vaults,  set- 
tling ponds,  fllth  hoists,  workshops,  and  workmen's  cottages,  are  similar 
to  those  of  the  Western  Pumping  Station. 

The  Northern  Outfall  Sewer  commences  with  a  junction  with  the  pen- 
stock  chamber  at  Old  Ford,  as  previously  described.  Here  it  receives 
the  contents  of  the  High  and  Middle  Level  Sewers.  It  consists  of  two 
brick  sewers  segmental  in  form— that  is  to  say,  a  semicircular  crown, 
with  segmental  sides  and  inverts,  nine  feet  high  by  nine  feet  wide.  It 
passes  close  under  the  North  London  Eailway,  which  is  carried  over^it 
on  girders.  From  this  point  to  the  outfall  at  Barking,  the  level  of  the 
ground  is  very  low,  a  large  portion  of  it  being  under  higli-water  level. 
Consequently,  in  order  to  deliver  the  sewage  at  high  water,  this  sewer 
is  constructed  entirely  above  ground.  It  is  laid  upon  concrete  founda- 
tions carried  down  through  the  peaty  soil  to  the  gravel  beneath.  Ihe 
culverts  are  entirely  surrounded  by  concrete,  which  is  carried  up  with 
a  slope  of  one  to  one  to  give  support  to  the  sides  of  the  sewers,  the 
whole  being  covered  with  an  earthern  embankment,  and  fenced  with 
ihedo-e  and  ditch.  Yery  many  roads  had  to  be  raised  or  lowered  to 
f  admit  of  the  sewers  passing  under  or  over  them.  This  entailed  the 
purchase  of  a  large  amount  of  house  property* 

.  Amongst  other  works  of  importance,  upon  this  line,  are  the  following: 
HSee  Plan  No.  5,  Figures  1  and  2.)  The  aqueduct  over  the  Eiver  Lea, 
which  is  of  fifty-seven  feet  span,  and  consists  of  two  wrought  iron 
igulverts,  of  the  same  section  as  the^  brick  sewers,  sUing  between  three 
...B^rought  iron  plate  girders,  Upon  the  top  a  roadway  is  forced  with 
(proper  parapets.  ,^  i.- 

i-i  The  bridge  over  Abbey  Mill  Lane  consists  of  two  self-supporting 
-brought  iron  tubes.  The  crossing  over  Abbey  Creek,  close  to  which 
I'tJae  junction  with  the  culvert  bringing  the  contents  of  the  Low  Level 
N6»wer  from  Abbey  Mills  takes  place,  consists  of  three  cast-iron  culverts, 
iHupported  by  four  wrought-iron  plate  girders,  in  two  spans  of  forty  feet 
ieai3h. 
liid 
.^ifflC  J.0WERING  OF  THE  NORTH  WOOLWICH  AND  BOW  AND  BARKING  RAILWAYS. 

%k\  EbrJa  considerable  distance  over  the  marshes,  the  peat  was  found  to 
W>of  so  great  a  depth  that  the  cost  of  sinking  a  solid  foundation  would 

Jlda&e  been  enormous.  In  lieu  of  this,  pits  were  excavated  six  feet  six. 
Ett<^es  wide,  and  of  the  full  width  of  the  embankment,  down  to  the 

-iajitvel  beneath,  at  intervals  of  twenty-one  feet  from  each  other.  These 
^efe  filled  in  with  solid  concrete,  so  as  to  form  piers,  and  upon  them 

Ikfire  turned  brick  arches,  four  rings  in  thickness;  and  upon  these  again 
steBTB  built  the  culverts  and  embankment,  as  before  described.      The 

aiiwePts  of  these  culverts  are  about  eighteen  inches  below  high- water 
mark  at  the  outlets;  but  before  being  discharged  into  the  river  the 
sewage  falls  over  an  apron  a  depth  of  sixteen  feet,  whence  it  is  carried 
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by  nine  six-feet  culverts,  laid  in  the  river  bed  at  the  level  of  low-water 
spring  tide.  Penstocks  are  arranged  above  the  apron  so  as  to  divert  the 
sewage  into  the  Northern  Outfall  Eeservoir,  as  it  is  only  discharged  into 
the  river  within  about  two  hours  after  high  water. 

The  Northern  Outfall  Reservoir,  which  receives  the  contents  of  the 
Northern  Outfall  Sewers,  is  situated  about  eleven  and  one  quarter  miles 
below  London  Bridge.  It  is  sixteen  feet  nine  inches  deep,  and  covers 
an  area  of  about  nine  and  one  half  acres.  It  is  divided  into  four  com- 
partments, and  completely  covered  in  with  brick  arches  on  piers,  and 
is  capable  of  containing  about  thirty-nine  million  gallons.  The  founda- 
tions of  the  piers  are  carried  down  about  twenty  feet  below  the  level 
of  the  floor,  which  is  paved  with  York  stone.  The  whole  is  covered 
with  an  embankment, of  earth.  One  side  of  the  reservoir  is  formed  by 
the  outfall  sewers  themselves,  which  are  here  provided  with  sixteen 
oj^enings,  each  having  a  penstock,  so  that  the  flow  of  sewage  may  be 
either  turned  into  the  reservoir  or  river  direct,  as  required.  Beneath 
these  penstocks  are  sixteen  other  openings,  with  penstocks  for  the  out- 
flow of  the  sewage  from  the  reservoirs  into  the  river.  These  openings 
are  connected  with  the  nine  six-foot  culverts,  before  described,  which 
deliver  the  sewage  at  the  bottom  of  the  river.  In  order  to  prevent  the 
sewage  rising  above  a  certain  level  in  the  reservoir,  overflow  weirs  are 
formed  in  the  partition  walls,  which  are  built  hollow,  and  communicate 
with  the  discharging  culverts.  The  reservoirs  can,  however,  be  entirely 
filled,if  required,  by  closing  penstocks  fitted  to  the  discharging  culverts. 

A  large  culvert  is  constructed  at  the  back  of  the  reservoir,  having 
communications  with  each  of  the  compartments  in  the  reservoirs — the 
openings  being  fitted  with  penstocks.  This  culvert  communicates  with 
the  river,  so  that  at  high  tide  any  of  the  compartments  can  be  filled 
with  watar  and  be  cleansed  by  being  flushed  out  at  low  tide. 

Any  one  or  all  of  the  compartments  can  be  filled  from  the  Northern 
Outfall  Sewer,  as  may  be  required. 

The  river  bank  is  protected  by  a  coflFer  dam. 

SOUTHERN   DIVISION. 

The  High  Level  Sewer  commences  at  Clapham,  intercepting  the  prin- 
cipal valley  line.  It  is  constructed  of  sufficient  dimensions  to  carry  off 
the  storm  watej's,  which  it  discharges  into  Deptford  Creek.  The  Effra 
Branch,  corresponding  to  the  Northern  Middle  Level,  commences  at  Upper 
Norwood  and  intercepts  the  southernmost  drainage  of  this  division.  It, 
like  the  High  Level,  is  also  of  sufiScient  capacity  to  carry  off  the  storm 
waters,  which  are  discharged  over  a  weir,  with  those  of  the  High  Level, 
into  Deptford  Creek. 

As  a  very  large  area  of  this  division  is  exceedingly  low  and  flat 
towards  the  river,  the  lower  lines  would  have  been  flooded  if  the  storm 
waters  from  the  upper  district  had  been  allowed  to  flow  into  them  as  is 
done  in  the  Northern  Division.  Therefore,  the  High  Level  Sevver  and 
Effra  Branch  were  constructed  to  carry  the  storm  waters  as  well  as  the 
sewage  from  the  old  sewers  and  valley  lines  to  a  new  outlet  at  Dept- 
ford, as  described.  The  sewage  and  a  certain  amount  of  rainfall  are 
carried  under  Deptford  Creek  in  four  cast-iron  culverts  three  feet  six 
inches  in  diameter  each,  and  delivered  into  the  outfall  sewer. 

The  principal  works  on  these  lines  are  the  Dulwich  Tunnel,  one  thou- 
sand feet  in  length;  the  double  sewer  aloiig  New  Cross  Boad,  which  is 
about  one  thousand  one  hundred  and  thirty  f^iStMii  li^|ffi/^aMtcalf\F^rt 
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ten  feet  sis  inches  by  ten  feet  six  inches,  segmental  in  form.  In  excavat- 
ing for  these  sewers  a  large  quicksand  was  encountered,  which  caused 
considerable  expense  and  dehiy.  The  method  adopted  of  withdrawing 
the  water  without  drawing  of  the  sand  was  first  to  sink,  in  some  convenient 
position  near  to  but  not  in  the  intended  works,  a  brick  well,  to  a  depth  of 
five  or  six  feet  below  the  lowest  part  of  the  excavation.  In  some  cases 
where  the  depth  was  great,  an  iron  cylinder  was  sunk  below  the  brick- 
work, and  the  bottom  and  sides  of  the  well  were  lined  with  shingle,  which 
filtered  the  water  passing  into  it,  and  exposed  a  large  surface  of  this 
filtering  medium.  Earthware  pipes  were  carried  from  this  well  and  laid 
below  the  invert  of  the  intended  sewer,  small  pits  being  formed  at  the 
mouths  of  these  pipes  to  protect  them  from  the  deposit.  (Plan  5,  Figure  3.) 
By  these  means  the  water  has  been  successfully  withdrawn  from  the  worst 
quicksands,  and  they  have  been  rendered  firm  and  dry  for  building  on 
without  any  subsidence  of  the  ground  above  them.  Iron  plates  have  in 
olden  times  been  laid  underneath  the  brickwork  of  the  invert  of  the 
sewers  to  support  them  in  such  treacherous  ground,  but  concrete  is  now 
wholly  used,  and  forms  both  a  better  and  a  cheaper  foundation,  and 
unless  the  ground  is«o  drj^  and  solid  that  it  can  be  excavated  to  the 
exact  i'orm  of  the  sewer  to  be  placed  on  it,  there  is  no  portion  of  the 
work  more  important  than  the  effectual  backing  of  the  invert  and  the 
haunches  with  concrete. 

The  storm  outlets  to  Deptford  Creek  consist  of  two  ten  feet  six  inches 
by  ten  feet  six  inches  double  tide  flaps,  the  large  lower  ones  being  fitted 
with  locking  gear.  When  these  lower  ones  are  closed  and  locked  the 
whole  of  the  sewage  flows  into  the  Southern  Outfall  Sewer,  but  should 
it  rise  above  the  lower  ones  it  will  open  the  small  upper  ones  and  flow 
into  the  creek.  The  lower  flaps  can  be  unlocked  so  as  to  let  the  whole 
of  the  sewage,  etc.,  into  the  river  in  case  of  accident.  PenstQcks  are 
also  fitted  to  the  pipes  carrying  the  sewage  under  the  creek  before  men- 
tioned,  so  as  to  shut  it  off  from  the  outfall  sewer.  These  sewers  are 
constructed  in  clay  toward  the  upper^  portion,  and  sand  in  the  lower. 

The  Low  Level  commences  at  Putney,  and  flows  through  the  low 
grounds  before  mentioned,  but  at  some  distance  from  the  river,  to  the 
pump  well  at  Deptford  Pumping  Station.  It  intercepts  the  whole  of 
the  main  valley  lines,  and  is  provided  with  several  storm  overflows. 
In  the  low-lying  grounds  between  the  Low  Level  Sewer  and  the  river 
the  old  ditches  had  been  and  the  sewers  were  constructed  with  a  fall  gen- 
erally from  west  to  east,  by  which  means  they  discharged  at  a  lower 
point  in  the  river.  In  order  to  intercept  these  a  branch  called  the  Ber- 
mondsey  Branch  was  constructed  from  the  Low  Level,  in  a  northeast- 
erly direction,  which  receives  the  remainder  of  the  drainage  of  the 
Earl,  Battle  Bridge,  and  Duffield  Main  Sewers. 

The  most  important  works  upon  the  Low  Level  and  its  branches  are: 

A  tunnel  from  Kensington  Church  to  Old  Kent  Eoad,  one  thousand 
feet  in  length,  carried  under  a  very  large  number  of  houses,  being  only 
ten  to  twelve  feet  below  the  surface. 

A  tunnel  under  the  Surrey  Canal,  the  soffit  of  the  arch  being  only 
eight  feet  below  the  water. 

Also  another  tunnel  under  the  same  canal,  where  the  distance  of  the 
top  of  the  tunnel  from  the  water  was  only  six  feet  four  inches,  the  soil 
being  gravel  and  sand,  and  the  canal  having  one  foot  of  puddle  in  the 
bottom. 

Several  tunnels  under  railways,  and  one  under  Deptford  Creek,  where 
large  quantities  of  water  were  met  with,  to  overcome  which  two  ten- 
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foot  cylinders  were  sunk  through  the  sand  in  the  neighborhood  to  the 
depth  of  forty-five  feet,  in  the  method  before  described  and  the  water 
was  kept  down  by  pumping  at  the  rate  of  seven  thousand  gallons  a 
minute.  The  navigation  was  kept  open  by  half  the  river  being^inSosed 
at  a  time  in  a  coffer  dam.  The  upper  end  of  the  sewer  is  in'clay  and 
the  lower  in  gravel  and  sand.  ^' 

Deptford  Pumping  Station  is  built  at  the  termination  of  the  Low 
Leve  Sewer,  at  the  side  of  Deptford  Creek,  where  a  wharf  is  foiS 
for  landing  coal  for  the  works.  The  sewage  is  here  lifted  from  the 
g;;;,^'""^  ^'^''  ^  l^eightof  eighteen  feet,  into  the  Southern  oTitfall 

six^tv'firTh"nr.nT''"n'  ""^  """^''^^  ^"^  '^^"^^^^  ^^  ^^  ^''^'^^  ^'«  about 
sixty-Uve  thousand  gallons   per  minute,  for  which    purpose   four  one 

hundred  and  twenty.five  horse-power  engines,  of  the  sLe^ype  as  those 
before  described,  are  employed,  making  a  total  power  of  five  hundred 
horse  power  nominal.  Three  of  the  engines  will  usually  do  the  work 
ore  being  kept  spare  for  repairs  or  emergencies.  The  cylinders  afe 
tour  feet  in  diameter,  with  nine-feet  stroke.  The  sewage  pumps  are 
"oi'e"    'A^^ir  ''V  ^--eter,and  four-aladlhaff  f^  t 

far.o     w5fh    I      ?^  hanging  valves,   and   were    originally 

faced  with  leather,  but  Lidia  rubber  is  now  substituted  in  these  and 
also  in  those  at  Abbey  Mills  and  Cross  Ness.  The  pumps  deliver  into 
a  cast-iron  culvert,  at  the  end  of  which,  at  its  junction  with  the  out? 
Thlrt  n^/'  ?.^'r^  a  penstock,  to  prevent  any  back  flow  from  it. 
Ihere  are  ten  boilers  of  the  Cornish  pattern,  thirty  feet  long  and  six 
hZZi'"^^^^^^  with  single  flues  delivering  into  a  chimney  f  haft  one 
L  hi?        :^  fi^ty  feet  high  and  seven  and  one  half  feet  internal  diameter 

foandltinn^    "'''  f"'  ^'  '^'  '^P'  '''''''  ornamental  cast-iron  cap      Se 
foundations  are  of  cement-concrete.     The  fiirnuces  draw  from  the  sewer 
on  the  plan   adopted  a    the  other  pumping  stations,  which  ventilates 
them   considerably.      The  whole  of  the  engines  are   in   one   buildfnt 
Trams  connect  the  boiler-house  floor  with  thit  of  the  coal  van It^^' 

thfn!  oT^'^^'i'^'V^V"""?   ^^^^  ^^"  '^'^''^^  ^«  screened  by  passing 
thiough  lion    bar  fixed  gratings,  from  which  the   filth  is  removed   bf 

at  the  o  her  and  more  recent  stations  by  the  movable  cages  before 
tta^fitd^tta^  ^^'  '''''--  ^^'  --'^^^^P^  are^similarl^ 

The  Southern   Outflow  Sewer  comineoces  at  Deptford  PumDinff  Sta 
Mra  branch)  Sewers,  brought  by  gravitation  under  Deptford  Creek   as 

';  into'Tf  bvfh'e  V/J  '"^  '''"''''  '\''''^  ^^-''  afti^being'^^^tpe'd 
AVon^li.l!  f/.f  ^«P"«^^ ,  ""gines.  It  passes  under  Greenwich  and 
Marshes!  ^'""'^'  ""^  ^'""^^  ^^^^  Pumping  Station  on  Brith 

]on^^'>^''"T•''^^'■'^  ''n   ^^'^  ^'"^  '^  ^  *'^""«*  ""der  Woolwich,  a  mile 

be^ouZnon"...      '  'fi''-     "^'T  ^'^"'^''^  ^^«  experienced  in  fbrming 

ine  foundation  across  the  marshes  where  large  quantities  of  water  had 

Wr"*'"''"  r'""-  ^i'^  '^''  exception%f\he  tunnel  tMsHne  is 
iTZt  '°  T''^^'  ^]^^^'-  ^""^  ^''""^-  T''«  thickness  of  the  brickwork  s 
eighteen  inches,  and  it  is  entirely  laid  in  cement. 

side  oTt?^".-  ^"''^I'^'^S  Station  and  reservoirs  are  situated  on  the  south 

case  on  fh.  ^'■k'"'^"^*'^^^^*  '"""^  '^^•^''^  ^«"d«°  Bridge.  As  is  the 
case  on  the  northern  side,  the  sewage  is  only  discharged  at  about  hi^h 
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"water  or  within  two  hours  of  that  time;  but  the  outfall  sewer  is  of  such 
a  level  as  to  be  able  to  discharge  at  about  low  water  if  necessary. 

A  penstock  fitted  to  the  outlet  diverts  it  into  the  pump  well  through 
a  culvert  forming  the  lower  one  of  a  tier  of  three.  The  upper  one  takes 
the  sewage  from  the  pump  to  the  reservoirs,  and  the  middle  one  takes  it 
from  the  reservoirs  to  the  river  outlet.  Culverts  are  provided  so  that 
the  sewage  can  also  be  discharged  direct  from  the  pumps  into  the  river 
without  entering  the  reservoirs. 

The  outlet  from  the  outfall  sewer  into  the  river  is  formed  of  twelve 
cast-iron  pipes,  four  feet  four  inches  in  diameter,  carried  under  the  fore 
shore  into  the  bed  of  the  river;  in  front  of  their  mouths  is  a  paved 
apron,  the  other  ends  being  connected  b^-^  a  bell  mouth  with  the  sewer. 
The  foundations  for  the  reservoirs  and  buildings  are  carried  down 
through  the  peat  to  the  gravel,  a  distance  of  twenty-five  feet. 

The  ordinary  quantity  of  sewage  to  be  lifted  is  about  sixty-five  thou- 
sand gallons  per  minute,  but  in  cases  of  storms  about  one  hundred  and 
twenty  thousand  gallons.  The  lift  varies  from  ten  to  thirty  feet,  being 
the  least  when  the  greatest  quantity  is  flowing  in  from  the  outfall  sewer; 
so  that  when  the  most  power  is  required  the  lift  will  be  at  a  minimum, 
thus  lightening  the  engines  in  one  way,  which  leaves  the  power  to  cope 
with  the  extra  quantity. 

There  are  four  engines  of  one  hundred  and  twenty-five  horse-power 
each,  in  all  five  hundred  horse-power  nominal,  being  of  the  same  type 
and  power  as  those  provided  at  Peptford.  The  reason  that  the  power 
provided  at  Cross  Ness  is  only  equal  to  that  provided  at  Deptford  arises 
from  the  fact,  that  in  case  of  a  paucity  of  power  at  Deptford  on  the 
occasion  of  a  storm,  the  low-lying  districts  of  London  w^ould  be  flooded; 
but  should  such  a  case  occur  at  Cross  Ness,  the  outfall  sewer  woald  act 
as  a  reservoir  (containing  four  million  cubic  feet,  or  as  much  as  the 
Cross  Ness  reservoir),  until  the  pumps  coald  relieve  it,  without  flooding 
any  property.  The  engine  cylinders  are  four  feet  m  diameter,  with  nine- 
feet  stroke.  The  sewage  pumps  are  single-acting  plungers,  eight  to 
each  engine,  and  four  feet  six  inches  in  diameter,  tour  having  four  feet 
six  inches  stroke,  and  the  remainder  two  feet  three  inches  stroke.  Any 
or  all  of  them  can  be  thrown  out  of  or  into  gear  to  meet  the  varying  lift 
and  requirements*  The  beams  are  in  two  flitches,  and  are  forty  feet 
long  between  centers.  The  fly-wheel  is  twenty-seven  feet  in  diameter, 
and  weighs  fifty  tons.  The  boilers  are  twelve  in  number,  and  are  single 
flued  Cornish  boilers,  similar  to  those  at  Deptford.  They  communicate 
with  a  chimney  shaft  two  hundred  feet  in  heigljt,  and  eight  feet  three 
inches  internal  diameter  throughout,  the  foundations  for  which  are 
twenty-five  feet  below  the  ground  level. 

The  sewage  is  delivered  from  the  pumps  into  a  wrought  iron  tube 
discharging  into  the  brick  culverts  before  mentioned,  and  thence  into 
the  reservoir.  There  are  two  tiers  of  eight  openings  in  each  of  the  four 
compartments  into  which  the  reservoir  is  divided.  The  upper  tier  is 
for  the  inflow  of  the  sewage  from  the  pumps,  and  the  lower  for  dis- 
charging into  the  river.     All  of  these  are  fitted  with  penstocks. 

The  reservoir  covers  six  and  a  half  acres,  and  is  seventeen  feet  deep, 
and  capable  of  holding  four  and  one  third  millions  cubic  feet  of  sew- 
age. It  is  covered  in  with'  brick  arches,  in  a  similar  manner  to  the 
reservoir  at  Barking. 

The  engines  are  in  one  house,  one  hundred  and  fifty  four  feet  long  by 
fifty-three  feet  wide.  The  boiler  house  is  one  hundred  and  twelve  feet 
long  by  sixty-four  feet  wide. 
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•  o®  J^^  intereepters  are  the  same  as  those  in  use  at  Deptford  Pump, 
ing  Station.  A  wharf,  is  formed  along  the  river-front  for  landing  coals, 
etc.  The  coal  vaults  communicate  with  the  boiler  houses  by  means  of 
trams,  which  are  also  laid  on  the  wharves  and  workshops.  Workshops 
cottages,  a  manager's  house,  and  a  school  for  the  workmen's  children' 
are  provided  and  conveniently  arranged.  ' 

MATERIALS    USED   AND  OTHER  PARTICULARS   IN    CONNECTION   WITH   THE   MAIN 

DRAINAGE. 

The  bricks  used  throughout  the  works  are  the  best  picked  stocks  or 
(^ault  clay  bricks.  The  inverts  of  the  sewers  are  formed  of  Stafford- 
shire blue  bricks  laid  in  cement.  The  whole  of  the  lower  half  of  the 
sewers  is  laid  in  cement,  formed,  in  some  cases,  of  equal  proportions  of 
I'ortland  cement  and  sand;  the  upper  half  is  laid  in  Lias  lime-mortar 
containing  two  of  sand  to  one  of  lime.  Where  the  ground  is  treach- 
erous, or  the  sewers  are  in  tunnel,  they  are  generally  laid  entirely  in 
cement. 

The  Portland  cement  used  was  of  the  best  quality,  weighing  one  hun- 
dred and  twelve  pounds  per  striked  bushel,  and  capable  of  supporting  a 
tensile  strain  of  four  hundred  pounds  per  square  inch,  seven  days  after 
being  mixed  and  placed  in  water,  during  the  whole  of  that  period. 

The  lime  concrete  consists  generally  of  six  parts  of  clean  river  bal- 
last  to  one  part  of  ground  Lias  lime. 

The  cement  concrete  varies  in  its  composition  according  to  its  situa- 
tion, namely;  from  ten  to  six  of  ballast  to  one  of  cement. 

The  stone  dressings  to  the  buildings  are  of  Portland  stone,  and  the 
flaggings  of  Yorkshire  stone. 

The  whole  of  the  iron,  lumber,  and  other  materials  are  of  the  best 
obtainable  quality. 

The  sewers  are  ventilated,  as  before  noticed,  by  being  connected  with 
the  furnaces.  There  are  also  ventilating  shafts  from  ^^^e  hundred  to 
SIX  hundred  feet  apart  in  nearly  all  the  sewers.  These  communicate 
with  the  street  after  passing  through  a  catchpit,  which  receives  the 
mud  that  falls  through  the  grating  in  the  roadway,  and  thus  prevents  it 
from  getting  into  the  sewer.     (See  Plan  No.  6,  Figure  No.  1.) 

Various  methods  have  been  and  are  still  being  tried  to  deodorize  the 
gases  before  they  reach  the  street,  but  no  universal  system  has  as  yet 
been  adopted.     Two  of  the  principal  methods  are  as  follows: 

By  causing  the  gases  to  pass  through  a  charcoal  filter  placed  in  the 
opening  between  the  ventilating  shaft  and  the  catchpit. 

By  hanging,  in  the  ventilator  shaft,  a  long  strip  of  flannel,  which  is 
kept  saturated  by  capillary  attraction  with  sulphurous  acid,  contained 
in  an  earthenware  vessel  which  is  periodicallj^  filled. 

Both  of  these  methods  are  efficacious,  but  troublesome  and  expen- 
sive. Exclusive  of  these  purifiers  there  is  little  or  no  annoyance  from 
the  ventilators  in  the  streets,  and  none  whatever  from  those  over  the 
new  main  sewers,  in  consequence  of  the  unintermitting  flow  in  them. 

Access  is  obtained  to  the  sewers  through  shafts  and  passages  with 
steps,  and  the  entrance  is  closed  with  an  ingenious  double  door  or  cover, 
so  arranged  that  when  men  are  at  work  in  the  sewers  the  top  or  solid  one 
may  be  left  open,  while  the  bottom,  a  perforated  one,  is  closed,  thus 
allowing  a  free  passage  of  air  without  any  interruption  to  the  foot-pas- 
senger traffic  above.     The  side  entrances  are  placed  in  the  pavements 
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and  have  an  arched  way  communicating  with  the  eewere.     (Plan  No.  6, 
Figure  No.  1.)  • 

In  constructing  the  sewers  in  tunnels  it  was  found  necessary,  where 
they  were  not  in  the  clay,  to  leave  a  large  portion  of  the  timbering  used 
for  supporting  the  sides  and  roof  in  its  place,  and  to  pack  around  the 
sewer  with  concrete.     (Plan  No.  7.) 

A  large  number  of  the  principal  old  sewers  have  been  reconstructed, 
and  their  courses  have  been  straightened;  uniform  gradients,  proper 
sections,  and  improved  outlets  being  at  the  same  time  given  to  them,  but 
the  cases  are  too  numerous  to  mention. 

The  district  and  less  important  sewers  or  feeders  are  gradually  being 
reconstructed  by  the  district  or  local  Boards,  under  whose  control  they 
exist. 

Flushing  gates  are  provided  in  most  of  them,  by  which,  in  the  dry 
weather,  the  sewage  is  penned  back  and  allowed  to  accumulate  behind 
them,  when  they  are  suddenly  opened,  causing  a  violent  rush  along  the 
sewer,  and  thus  scouring  aw^ay  any  accumulated  matter.  AH  these  gates 
are  worked  by  machinery. 

Eefore  flowing  into  these  sewers,  the  rain  water  and  washings  from 
the  streets  are  carried  down  the  channel  gratings  into  a  catchpit  about 
six  feet  deep.  The  solid  matter  sinks  to  the  bottom  to  be  removed 
when  required,  the  liquid  rising  and  passing  down  a  syphon-trapped 
pipe  into  the  sewer  beneath,  thus  preventing  the  heavy  sand  and  a 
great  deal  of  the  solid  matter  from  entering  them  and  causing  deposits 
to  take  place.  The  gully  grates  are  from  16  inches  by  18  inches  to  16 
inches  by  24  inches,  of  cast  iron  and  of  great  strength,  hinged  to  a  cast- 
iron  frame.  They  are  placed  in  the  side  channels  on  both  sides  of  the 
street,  about  eighty  feet  apart,  alternating  from  side  to  side,  or  in  other 
convenient  positions,  as  occasion  arises.  All  connections  with  the  dis- 
trict sewers,  whether  from  houses  or  street  gullies,  have  a  flap  fixed  at 
their  junction  to  keep  back  the  gases,  or  the  sewage,  should  it  rise  too 
high  in  the  sewer.     (See  Plan  No.  6,  Figure  No.  2.) 

In  all  of  the  new  streets  lately  constructed  in  the  denser  portions  of 
the  metropolis,  large  subways  (as  in  the  case  of  the  Thames  Embank- 
ment) have  been  formed,  in  which  are  laid  the  gas  and  water  mains; 
and  it  has  been  found  convenient  in  most  cases  to  construct  the  sewers 
beneath  them. 

The  total  sewage  of  the  Northen  Division  is  about  ten  and  (?ne  half  mil- 
lion cubic  feet  per  day;  the  total  rainfall  provided  for  the  Northern 
Division  is  about  twenty-eight  and  one  half  million  cubic  feet  per  day; 
the  total  sewage  of  the  Southern  Division  is  about  four  and  one  half 
million  cubic  feet  per  day;  the  total  rainfall  provided  for  the  Southern 
Division  is  about  seventeen  and  one  half  million  feet  per  day.  Provi- 
sion is  made  for  an  increase  of  sewage  in  the  Northern  Division  of  one 
million  cubic  feet  per  day.  Provision  is  made  for  an  increase  of  sew- 
age in  the  Southern  Division  of  one  and  one  quarter  mil  Ion  cubic  feet 
per  day.  Making  a  total  of  sixty- three  millions  of  cubic  feet  per  day. 
There  are  in  all  about  eighty-three  miles  of  main  or  intercepting  drains, 
and  about  one  thousand  three  hundred  and  fifty  miles  of  other  sewers! 

The  steam-power  provided  is:  (*) 

(1)  Is  equivalent  for  drainage  purposes  to  raising  the  whole  of  the  district  pumped  to  the 
height  of  the  corresponding  lifts. 
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N^orthern  Division, 

At  Western  Division  Pumping  Station 
At  Abbey  Mills  Station 

Southern  Division, 

At  Deptford  Mills  Station 

At  Cross  Neas  Mills  Station 

Total 


480  horse-power,  nominal. 
1,136  horse-power,  nominal. 


500  horsepower,  nominal, 
500  horse-power,  nominal. 

2,616  horse-power,  nominal. 


The  amount  of  coals  that  will  ordinarily  be  consumed  is  about  twenty- 
five  thousand  tons  per  annum. 

The  total  cost  of  the  main  drainage  system  when  complete  will  be 
about  £4,500,000.  Any  details  of  cost  for  the  purpose  of  comparison 
with  similar  works  would  be  useless  and  misleading,  as  the  great  and 
constant  variations  in  prices  of  materials  and  labor  prevent  any  stand- 
ard  being  laid  down  on  which  the  basis  of  an  estimate  could  be  formed. 
For  instance,  the  Cross  Ness  pumping  engines  cost  in  eighteen  huridred 
and  sixty-four,  £90  per  horse-power,  nominal,  whilst  those  at  the  West- 
ern Pumping  Station,  by  the  same  makers,  cost  in  eighteen  hundred  and 
seven ty-two,  £120  per  horse  power,  nominal,  being  an  increase  of  thirty- 
three  per  cent.  Cement  concrete  has  varied  on  these  works  from  6s. 
6d.  to  lis.  per  cubic  yard,  and  brickwork  from  £13  to  £21  per  rod. 

Several  attempts  have  been  made  to  utilize  the  sewage  brought  down 
by  the  outfall  sewers.  The  first  company  started  with  a  proposed  cap- 
ital of  £2,000,000,  obtaining  a  concession  for  thirty  years  exclusive  use 
of  the  sewage  on  the  north  side  of  the  river,  from  the  Metropolitan 
Board  of  Works.  Its  intention  was  to  carry  the  sewage  several  miles 
down  the  river  to  the  marshes  and  reclaim  them,  using  the  sewage  to 
irrigate,  and  at  the  same  time  to  elevate  their  surface.  After  expend- 
ing about  £300,000  the  scheme^ was  abandoned.  The  only  portion  of  the 
work  still  in  operation  is  a  small  farm  of  about  two  hundred  and  hfty 
acres,  on  which  the  sewage  is  used  for  irrigation,  and,  as  it  appears, 
with  a  tolerable  amount  of  success.  •   •+  4. 

On  the  south  side  of  the  river  a  company  was  started  to  precipitate 
the  fertilizing  matter  contained  in  the  sewage  by  a  method  known  as 
the  "A  B  C,"  process.  A  considerable  amount  of  capital  was  ex- 
pended in  experiments  and  the  laying  out  of  works,  but  after  they  had 
been  in  operation  about  a  year  they  also  were  abandoned,  and  since 
then  no  further  attempts  at  utilization  have  been  made. 

In  conclusion  it  may  be  remarked  that  it  has  been  found  necessary  to 
construct  a  large  sluice-gate  in  the  Southern  Outfall  Sewer,  as  a  consid- 
erable deposit  of  sand  was  found  to  have  accumulated  in  it.  But, 
whether  this  arises  from  the  sewer,  which  is  on  very  treacherous 
ground,  having  ^sagged,  or  that  because  a  large  area  drained  by  it  tias 
not  been  provided  with  catchpits  at  the  street  gullies,  has  not  been 
made  known. 
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amirrf  etwti:^^,\^4f fU^^^^^^^  S'j?*'^  ^^•^\*^«*  -  -'^"- 

Branch  into  the  outfall  that  JfTr  !  ^O''^^^^.^  H«gh  Level  and  Effra 
Bewage  escapes  at  the  over?owtnl?rrn^*'r^7  ^''^'^^  rainfall,  the 
condition.  This  gave  rise  to  so m^?.-  5  ^"*T^  '"  ^  ^''''  "^^^^  ""diluted 
and  the  Metropofitan  Krd  of  WoiKa? it'''h7't"  ''''  inhabitants 
ranged.  ""^    worKs,  j>ufc  it  has  been  amicablj-  ar- 
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THE    DEAINAGE     OF    PAEIS. 


The  Paris  Basin  is  drained  by  the  Eiver  Seine,  which  runs  through 
it  generally  from  east  to  west.  The  southern  bank  slopes  gradually 
upwards  from  the  river  to  the  extremities  of  the  city  with  an  almost 
unbroken  surface. 

The  northern  bank  has  one  slope  bordering  on  the  river,  and  beyond 
its  summit  there  in  another  slope  in  a  northerly  direction  down  to  the 
Brook  of  Menilmontant,  This  brook  runs  parallel  with  the  Seine  for 
some  distance,  and  then  turns  to  the  south  and  flows  into  it  at  a  point 
rather  beyond  and  to  the  west  of  the  city. 

This  brook,  or  "great  drain,"  receives  the  drainage  of  the  northern 
slope  of  the  south  bank.  The  southern  slope,  together  with  the  south 
bank  and  the  islands  of  St-  Louis  and  Notre  Dame,  drain  direct  into 
the  river. 

In  eighteen  hundred  and  thirty-three  a  complete  survey  was  made 
of  the  existing  drains,  and  their  respective  levels  ascertained,  with  a 
view  to  intercept  as  many  as  them  as  possible,  and  to  carry  the  sewage 
beyond  the  city  boundaries. 

The  house  sewage,  or  fsecal  matter,  has  no  connection  with  the  drains 
of  Paris,  except  in  one  or  two  cases.  Most  of  the  houses  in  Paris  are 
built  in  blocks,  having  a  central  court-yard  common  to  all.  In  this  is 
usually  formed  a  cesspool,  which  receives  all  the  night-soil,  etc.,  and  is 
emptied  at  intervals.  This  operation  is  carried  out  almost  entirely 
without  unpleasant  smell.  The  exceptions,  above  alluded  to,  are  where 
in  some  parts  of  the  city  and  at  barracks  a  new  system  is  being  carried 
out.  It  consists  in  conveying  the  night-soil  by  earthenware  pipes  from 
the  houses  into  cylinders  in  connection  with  the  branch  drains.  These 
cylinders  are  perforated  with  small  holes,  which  allow  the  liquid  to 
flow  through  into  an  outer  casing,  leaving  the  solid  matter  within.  The 
internal  or  perforated  cylinder  is  withdrawn  at  intervals  and  emptied. 
The  night-soil  from  the  cesspits  and  these  interceptors  is  carted  away. 
Much  of  it  is  sold  and  converted  into  manure,  but  large  quantities  are 
still  wasted. 

The  duty  which  the  new  sewers  have  to  perform  is  to  carry  off  the 
rainwater  and  house-slops. 

A  large  portion  of  the  city  was  continually  being  flooded  by  the  river, 
so  that  whilst  carnying  out  the  new  drainage  scheme  the  river  was 
embanked  above  ordinary  flood  level,,  in  consequence  of  which  the 
sewers  are  enabled  to  drain  the  lower  districts  satisfactorily  during 
heavy  storms. 

By  the  new  scheme  the  city  was  divided  into  five  drainage  areas  or 
districts: 

1.  The  South  Bank,  the  sewage  of  which  is  carried  in  one  main 
sewer  along  the  river  bank.  It  then  crosses  the  river  by  two  iron 
syphon  pipes,  and  discharges  into  the  great  main  sewer  on  the  northern 
bank. 

2.  The  Isles  of  St.  Louis  and  Notre  Dame,  the  sewage  of  which  is 
discharged  through  two  outlets,  under  the  banks,  into  the  river. 
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4  and  5.  The  EJ^ht  Bnnt^T?  ♦,,'  ^"\t''«nc^  *<>  its  outlet  at  Asnieres. 
these  area8  d>^eharee  £  Ihe*""  i'"J  ^l""^^'  ft°\E^tr«  J^uraJ-both  of 
riveratStDenis!^  the  "great  dram,"  which  empties  into  the 

mo^ddThe'StinTdraTnirnd^rdr^rr*^'  '*  "^^  necessary  to  re- 
that  time  without  sewers  Th^  o,?i?„  .  kF  P°''*'°"  °^  ^''^  town  at 
the  rain  water,  etc  wer^  bv  oZ^  available  means  for  getting  rid  of 
streets.  '         '  ''^  "f*^"  channels  down  the  center'of  the 

by?;o'':srsrni^:t'ita"and^  S"  o'tr^^-:  t^^^?-  '-^^  ^^^  «^'- 

the  islands,  which  dischtrge  as  deseri^edf  7hf /*'  ^^^^  (^^^^Pting 
times  a  greater  capacitv  thfn  the  Ktw  t^I"~*  ^.  ^'"'."'*'''  ''^^"^  «**  ^^^ 
city  has  ailowed  the  n^t  ^J  1  u  ^^®  natural  formation  of  the 
charge,  at  throutMlsTnTot  JIT-*''  k'  ''^  «?"structed  that  they  dis! 
assisuAce  by  pumping      **"  '^^  ^''""  '^^  g.-avitation  alone,  without  any 

8b?in  ?n''?LfN*o.%%Trurofrto'8  ^^,*'^^".^-  ^--^-  B^Btem  are 
being  three  feet  three  SespeVmile  """""""^  '"''""^'^^0"  o.  fall 

matters  in  susponsro^'  Tt  h.«  h     ^"•^"™«*»"ce8,  to  carry  off  the  heavv 

and  meehanicSITrnVl'le^tidTf^r::^^^^^^ 

sary\^o1reV;™  rm^^n^tlref  ^T'*,"'^^^  ttaboTe  H  was  neces- 
faces  of  the  road  werrah^eredl-oYn  '^^''^''^'Be  alter  them.  The  sur- 
having  gutters  at  the  sideSstea^  of^rr'  *^  ?  '^"^"?^  "^"'^^^  ««^"«°' 
entailed  a  heavy  expendttur««  and  t k  *  -^  *'^"*^'''  ''^  formerly.     This 

work.  For  inlunof^n  the  Rue  T.nfiH^^^^^^^  T  °/  ^"""^  ^^'7  d'ffiult 
Martyrs,  a  new  drain  Is  bu^lt  to  ca  .rV\"1  ^*  *.^  ^°**'.^^  ^''^  ^»«  ^^^ 
all  the  rain  water  whirTh  ^vi  •  **',*'*''^y  ^^'o^'  the  surface  of  the  road 

lower  bods  of  which  the  i^^^lw.  f  ^ %^  •^''"^  '•"  ^P''"  cutting,  in  the 
there  were  mosroffrnsveexhahon?'?'^"!^  T'*  ^"  '^^  second  place 
was  carried  below  tha^i^  the  ^^1'^^^  .  This  drain 

ing,  a  largo  cast-iron  pipe  was  used  ^    '  ^°^'  ^*  '^'  P"'°*  **^"  ^''obs- 

f  rm;irLL°Sw:errhni3  ir*""^^^  ''^^"'*  ^"^--^er. 

encein  two  respects  First  ?n  th^  "«^  b^^^-^b  Bhows  a  great  differ- 
greater,  though^  that  por  iorallotted  tTt?'^^'"  ^"^^  '^•"^^^  '«  "^'^"^  ti'^^B 
Second-In  the  formation  of  fnitn?f  *,^^  ^^"^''S®  'b  about  the  same, 
sewers.  The  most  geneml  form?^^^^^^^^^  tramways  at  the  side  of  the 
to  5,  but  where  it  is fmposs  b'e  t"  obtafn  Z  '''"^■'''1  ^'^^T  ^"  ^''^"'•^b  1 
portant  sewers  are  bu^lt  as  shown  fn\  '•^^'"'•ed  height,  the  loss  im- 
that  the  general  section  Ts  composed  LfoTnf  ^°^^•  ^*  ^'"  ^'  Been 
trough,  the  bottom  being  sShtTcurvid  and  Th^'o^'*  roctangular 
Above  this,  the  width  is  ereatlv  inor!!!!?'  .^   corners  rounded. 
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men  have  to  rapidly  retreat  for  safety,  and  to  facilitate  this  end,  chambers 
have  been  built  as  often  as  possible,  where  the  headway  will  allow,  in 
the  crowns,  or  roofs,  of  the  drains.  These  chambers  are  reached  by  an 
opening  in  each  side  of  the  side  walls,  ladder  irons  being  built  into  the 
masonry,  projecting  about  six  inches,  and  forming  a  means  of  ascent  to 
the  crown  of  the  arch  in  the  side  opening,  and  communicating  with  a 
flight  of  steps  leading  to  the  chambers  formed  on  the  extrados  of  the 
sewer.  On  the  south  side  of  the  river,  the  levels  of  the  surface  above 
the  main  drain  do  not  admit  of  any  such  chambers  being  constructed, 
consequently  a  number  of  shafts,  communicating  directly  with  the 
street,  have  had  to  be  formed,  up  which  the  workmen  can  escape. 

In  the  arched  upper  portions  of  the  sewers  which   form   subways, 
brackets  are  built  into  the  masonry  to  carry  the  water  and  gas  mains, 
pneumatic  tubes,  and  telegraph  wires,  thus  preventing  the  constant  dis-  • 
turbance  of  the  street  surface,  so  common  elsewhere. 

The  principal  sewer  at  Asnieres  collects  the  sewage  of  about  thirty 
square  miles,  containing  sixty-six  thousand  houses,  and  about  one  million 
eight  hundred  thousand  inhabitants.     On  an  average  the  stream  has  a 
width  of  eleven  feet  and  six  inches,  and  a  depth  of  three  feet  and  eight 
inches,  flowing  over  about  eight  inches  of  mud,  and  a  speed  of  three  feet 
per  second,  discharging  about  eighty-nine  cubic  feet  per  second.     At  St. 
Denis  the  speed  is  one  foot  and  eight  inches  a  second,  and  the  discharge 
about  sixteen  cubic  feet  per  second — equal  to  about  eight  million  one 
hundred  thousand  cubic  feet  per  day — which  is  rather  less  than  the  water 
supply,  though  the  observations  include  the  average  rainfall.     The  out- 
fall varies  according  to  the  hour  of  the  day,  and  it  is  easy  to  trace  the 
variations  in  the  cleansing  of  the  streets  and  in  domestic  services.     But 
besides  these  causes  the  outfall  is  aifected  by  variations  of  rainfall.     In 
December,  eighteen  hundred  and  sixty-eight,  after  continuous  rains,  the 
speed  of  the  current  at  Asnieres  exceeded  six  feet  and  six  inches,  and  the 
quantity  two  hundred  and  eighty-one  cubic  feet  per  second.     In  May, 
after  an  exceptional  storm,  the  rate  was  thirty-two  feet  and  six  inches, 
and  the  quantity  one  thousand  five  hundred  and  eighty-four  cubic  feet 
per  second,  making  a  daily  outfall  of  one  hundred  and  thirty-seven  mil- 
lions of  cubic  feet.     Sand  is  stored  in  heaps  along  most  of  the  roads,  to 
fill  the  puddles  and  maintain  an  even  and  dry  surface.     During  a  fall  of 
rain  this  is  worked  into  mud  and  carried,  together  with  the  road  refuse, 
into  the  drains.     The  large  section  of  the  drains  prevents  the  water,  ex- 
cept in  cases  of  storms,  running  to  more  than  a  couple  of  feet  in  depth 
in  the  generality  of  them,  and  often  not  more  than  a  few  inches  in  the 
Summer.     In  consequence  of  this,  the  flow  in  them  is  so  sluggish  as  to 
allow  of  even  the  suspended  matter  in  the  sewage  depositing,  so  that 
the  sand,  etc.,  from  the  roads,  rapidly  accumulates,  and  has  to  be  re- 
moved by  a  large  staff  of  men  employed  for  this  purpose.     Some  of  the 
means  used  to  remove  the  deposit  are  as  follows:  such  drains  as  have 
not  a  pathway  formed  in  them  are  cleansed  by  hand  labor,  the  mud 
being  removed  through  the  air  shafts  by  seventy  or  eighty  men  and 
thirty  carts.     Those  drains  having  pathways  are  all  cleansed  by  me- 
chanical contrivances,  which  difler  in  some  details,  according  to  the 
sizes  of  the  sewers. 

The  larger  sewers  are  cleansed  by  means  of  a  large  iron  scraper 
attached  to  the  bow  of  a  shallow  boatj  this  scraper  nearly  fits  the 
section  of  the  sewer,  and  can  be  raised  or  lowered  from  the  boat  by 
machinery.  The  modus  operandi  is  to  lower  the  scraper  till  it  is  a 
Buflicient  depth  in  the  mud;  it  thus  forms  a  dam  b^Mnd  which  the 
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water  accumulates  until  there  is  enough  force  to  propel  it,  and  the  mud 
in  front  of  it,  forward.  When  so  much  mud  has  thus  collected  as  to 
stop  further  progi'ess  of  the  boat  and  scraper,  valves,  formed  in  the 
sides  and  bottom  of  the  scraper,  are  opened  by  the  workmen  in  the 
boat.  The  pent-up  water  rushes  through  these  openings,  stirs  up  the 
mud  in  front  of  the  scraper,  keeping  it  in  suspension  (this  is  also 
assisted  by  men  with  scrapers),  and  in  this  way  a  further  length  of  the 
sewer  is  cleaned*  The  mud  is  often  of  so  great  a  depth  as  to  prevent 
removal  by  one  operation;  in  which  case  the  scraper  is  only  partially 
lowered  into  it,  and  the  residue  cleared  by  a  second  or  third  opei'ation. 
In  dry  weather,  it  often  occurs  that  there  is  not  sufficient  water  to  work 
this  boat,  in  which  case  a  length  of  the  sewer  is  dammed  by  means  of 
an  iron  frame,  which  is  ordinarily  suspended  to  the  roof  of  the  subwaj^ 
being  lowered  by  machinery  into  the  water-way,  which  it  exactly  fits, 
and  where  it  is  kept  in  position  by  chains.  In  this  way  enough  water 
is  penned  back  to  admit  of  the  boats  and  scrapers  being  brought  into 
operation.  The  boat  is  kept  in  proper  position  by  a  cross-head  fixed 
horizontally  at  the  stern,  having  iron  rollers  at  its  extremities.  These 
can  be  adjusted  so  as  to  work  up  against  the  water-way,  and  prevent 
the  possibility  of  the  boat  slewing.  Each  boat  is  attended  by  three 
men,  and  is  fitted  with  seats  and  tool  locker,  etc.  It  has  been  found 
that  under  even  the  most  favorable  circumstances,  not  more  than  one 
thousand  yards  of  sand  can  be  cleared  in  this  way  per  day. 

The  smaller  drains  are  cleaned  by  means  of  a  truck  running  on  a  rail 
fixed  on  each  pathway  so  as  to  be  over  the  water-way,  and  having  a 
scraper,  similar  to  that  before  mentioned,  attached  to  it.  This  can  be 
raised  or  lowered  by  a  crab  gearing  on  the  truck,  the  cleaning  being 
performed  as  before  detailed.     The  rails  are  formed  of  angle  irons. 

When  a  sufficient  quantity  of  mud  has  collected  at  one  spot,  it  is 
lifted  by  worktnen  into  tipping  trucks  running  on  the  rails  laid  on  the 
pathways,  and  they  are  then  run  out  to  the  tipping  station,  discharging 
their  contents  into  barges  to  be  carried  away.  There  are  two  tipping 
stations — one  at  the  Place  du  Chatelol,  for  the  sewers  on  the  north 
bank  of  the  river,  and  the  other  at  the  Qual  St.  Michel,  for  those  on  the 
south  bank.  The  sewers  are  not  usually  cleaned  until  the  mud  has 
accumulated  to  a  depth  of  four  or  five  inches. 

The  velocity  of  the  Seine  is  not  sufficient  to  carry  off  the  heavy  mat- 
ter emptied  into  it  from  the  outfalls,  and,  consequently,  mud  deposits 
in  the  river  bed,  and  has  to  be  cleared  away  by  dredging,  at  a  cost  of 
three  thousand  two  hundred  pounds  per  annum. 

There  are  seven  large  store  chambers  constructed  at  diiferent  pai'ts 
of  the  city,  in  which  the  boats,  wagons,  scrapers,  tools,  etc.,  are  kept. 
These  chambers  are  approached  by  a  flight  of  steps,  leading  from  the 
pavements  above,  the  entrances  to  which  are  closed  by  large  iron  doors. 
One  of  these  chambers  measures  not  less  than  one  hundred  feet  by 
forty- five  feet,  by  fifteen  feet  high,  and  is  covered  by  a  segmental  arch. 
Eails,  sidings,  turntables,  and  all  other  conveniences  for  carrying  on 
the  work  of  cleansing  and  repairing,  are  amply  provided. 

Notwithstanding  the  necessity  for  breaking  up  and  agitating  the 
mud,  there  is  no  oflfensive  effluvia  whatever  arising  from  the  sewage 
water. 

Storm  overflow  weirs  are  provided  at  several  points  along  the  courses 
of  the  main  sewers. 

The  materials  of  which  the  sewers  are  built  vary  considerably.  The 
main  sewers  are  constructed  of  coursed  rubble  sandstone,  the  joints 
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being  pointed  with  cement.  The  old  branch  drains  are  built  of  stone, 
random  rubble,  with  ashlar  inverts,  the  whole  of  the  inside  being  plas- 
tered. The  new  branch  di'ains  are  formed  of  either  of  two  materials. 
One  consists  of  coarse  sandstone,  in  small  unbedded  pieces,  laid  in  a 
kind  of  mortar  made  of  unsifted  sand  and  gravel  and  hydraulic  lime. 
It  is  laid  in  a  dry,  stiff  state,  very  little  water  being  used.  This  mortar 
comprises  about  sixty  per  cent  of  the  whole  of  the  material  of  which 
the  drain  is  formed.  The  other  consists  of  betouj  or  concrete,  formed 
of  clean  river  sand  and  ballast  and  Eoman  cement,  in  the  proportions 
of  five  to  one.  The  interior  of  all  these  drains  is  plastered  with  hydrau- 
lic Lime,  or  Roman  cement  and  sand.  The  foundations  of  most  of  the 
sewers  are  formed  of  concrete. 

The  total  length  of  sewers  in  Paris  is  about  two  hundred  and  fifty 
miles. 

Subjoined  is  a  comparison  between  some  of  the  principal  features  of 
the  drainage  of  London  and  Paris: 


PARIS, 


The  drains 
sewage. 


receive  every  kind  of 


Night  soil  is  carried  off  by  the 
sewers. 

Eoad  washings  are  carefully  ex- 
cluded from  the  drains. 

The  sewers  are  used  for  sewage 
alone. 

The  drainage  is  effected  by  gravi- 
tation and  pumping. 
There  is  a  tide  to  contend  against. 

The  principal  outfalls  are  fourteen 
and  fifteen  miles  from  town. 

The  river  is  tidal,  and  therefore 
any  sewage  discharged  into  it 
near  the  town  is  brought  back 
by  the  returning  tide. 

Great  economy  exists  in  having 
small  drains. 

The  egg- shape  sewer,  and  the  cir- 
cular, where  there  is  a  constant 
and  large  flow,  give  the  greatest 
hydraulic  mean  depth,  and  conse- 
quently the  strongest  current. 

With  an  inclination  of  one  in  two 
thousand  six  hundred  and  ^orty, 
or  two  feet  per  mile,  there  is  lit- 
tle or  no  deposit. 


The  drains  receive  only  rainfall, 
household  water,  drainage  from 
public  urinals,  and  the  liquid 
portion  of  the  drainage  of  a  few 
houses,  etc. 

Night  soil  is  collected  in  cesspits 
and  removed  hy  hand  labor. 

Eoad  washings  are  I'eceived  into 
the  drains. 

In  addition  to  the  sewage  the  sew- 
ers receive  gas  and  water  mains, 
etc. 

The  drainage  is  effected  entirely 
by  gravitation. 

There  is  no  tide,  but  a  stream  to 
carry  away  suspended  matter. 

The  principal  outfalls  are  one  mile 
and  one  and  a  half  miles  from 
town. 

The  river  is  not  tidal,  which  pre- 
vents the  return  of  sewage  mat^ 
ter  discharged  into  it. 

Large  drains  are  necessarily  ex- 
pensive. 

The  wide  flat  section  for  the  water- 
way gives  a  minimum  depth,  and 
weak  flow  consequently. 


With  an  inclination  of  three  feet 
three  inches  per  mile,  and  even 
one  in  one  thousand,  there  is 
much  deposit. 
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LONDON. 


Nine-inch  pipes  are  used. 


The  highest  mean  temperatnre  in 
Summer  is  sixty-two  degrees,  and 
the  mean  temperature  fifty-five 
degrees. 

The  sewage  contains  seven  parts 
of  oxj'gen  per  one  hundred  thou- 
sand, and  holds  sixty-nine  and 
one  half  in  suspension,  of  which 
sixty-one  per  cent  are  mineral. 

The  cost  of  flushing  the  sewers  and 
emptying  the  catchpits,  etc.,  is 
forty  pounds  sterling  per  mile. 


PAEIS. 


The  smallest  sewer  huilt  is  ^ve 
feet  six  inches  by  two  feet  six 
inches. 

The  mean  temperature  throughout 
the  year  is  sixty -three  degrees. 

The  sewage  contains  four  parts  of 
oxygen  per  one  hundred  thou- 
sand, and  holds  one  hundred 
and  ninety  six  parts  in  suspen- 
sion, of  which  seventy-five  per 
cent  are  mineral. 

The  cost  of  cleansing  is  one  hun- 
dred and  twenty  pounds  sterling 
per  mile,  exclusive  of  the  cost  of 
the  emptying  and  removal  of  the 
contents  of  the  cesspools. 


E.  B.  S.  KNOX,  Assos.  Inst'n  C.  B., 
Late  Engineers'  Department  Met.  B'd  W'ks,  London, 
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POISONING  BY  GUM  BOOTS,  ARSENICAL  FABRICATIONS,  ETC. 


By  T.  M.  LOGAN,  M.  P.,  Secretary  State  Board  of  Health, 


Early  in  the  present  Summer  the  attention  of  this  Board  was  called 
to  an  article  in  the  Oroville  Mercury,  Butte  County,  stating  that  "the 
gum  hoots,  so  universally  worn  by  gravel  miners,  have  latterly  been 
lined  with  green  flannel,  the  dye  of  which  is  unquestionably  arsenicated, 
and  which  has  poisoned  many  persons,  some  fatally."  Knowing  how 
common  the  use  of  arsenic  in  arts  and  manufactures  has  become,  and 
therefore  apprehending  that  there  might  be  some  truth  in  this  statement, 
I  wrote  to  several  physicians,  practicing  in  the  mines,  and  requested 
them  to  investigate  the  matter.  Dr.  Miller,  of  Oroville,  promptly  re- 
sponded to  the  request,  and  satisfied  me  that  th-ere  was  little  or  no 
foundation  for  the  statement.  The  matter,  thus  disposed  of,  soon  passed 
from  my  mind,  and  the  correspondence  was  so  carefully  hid  away  for 
future  reference,  that  it  cannot  now  be  laid  hands  upon.  Recently  the 
question  has  again  been  opened  by  The  Mining  and  Scientific  Press^  and 
other  papers;  and,  as  will  be  seen,  in  the  appended  communication,  Dr, 
Miller  has  again  responded  tfo  a  second  application  on  my  part* 

Although  Dr.  Miller,  after  proper  investigation,  has  come  to  the  con- 
clusion that  the  injury  inflicted  by  the  use  of  gum  boots,  in  the  cases 
examined  by  him,  was  not  attributable  to  the  arsenical  green  dye  of  the 
lining,  still  there  is  no  good  reason  why  such  a  contingency  may  not 
occur;  and  for  this,  as  well  as  other  considerations,  it  is  deemed  that 
the  subject  is  one  which  warrants  solicitude  in  behalf  of  the  public 
health,  and  exacts  something  more  than  a  passing  notice. 

Arsenic  forms  an  ingredient  of  two  pigments  in  constant  use,  the  ar- 
senite  of  copper,  Scheele's  green,  and  the  aceto-arsenite  of  copper, 
Schweinfurt  green.  Either  of  these  combinations  have,  on  account  of 
their  comparative  cheapness  and  brilliant  color,  always  maintained  favor 
both  with  manufacturers  and  the  public  in  general.  So  important  has 
their  application  been  considered  in  the  application  of  wall  paper,  of 
artificial  flowers,  and  other  articles  of  decoration  and  dress  in  Paris,  that 
when  at  one  time  it  was  agitated,  whether  it  were  practicable  to  pro- 
hibit the  use  of  arsenic  in  these  arts,  certain  manufacturers  protested 
that  such  an  edict  would  necessitate  the  absolute  suspension  of  their 
works. 

In  eighteen  hundred  and  sixty,  a  manufacturer  of  paper  hangings 
in  England  stated  that  he  used  two  tons  of  arsenic  weekly,  (})  and 
the  amount  of  the  color  annually  manufactured  in  that  country  was 


(1)  Taylor  on  Poisons. 
29— (4; 
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estimated  in  eighteen  hundred  and  sixty4wo,  at  from  ^ve  to  seven  hun- 
dred tons  0).  In  fact,  so  general  has  become  the  employment  of  arsenic 
throughout  the  world,  that  "  we  doubt  very  much  whether  it  would  not 
be  impossible,  at  the  present  day,  in  any  country,  to  convict  on  chemical 
evidence  before  any  jury,  the  most  bungling  arsenical  poisoner,  if  he  or 
she  had  a  legal  defender  who  would  make  such  use  as  he  might  of  the 
argument  furnished  him  by  the  almost  universal  distribution  of  the  ven- 
omous elements  throughout  our  most  familiar  walks  of  life.  We  have 
received  medicines,  ourselves,  from  the  drug  stores,  wrapped  in  arseni- 
cal papers  put  up  in  Paris-green  paper  boxes,  with  arsenical  paper  caps 
tied  over  the  corks,  etc.  We  have  often  seen  confectionary  exposed  for 
sale  to  young  children  wrapped  in  the  deadly  green  paper.  We  have 
often  found  young  children  sucking  toys  painted  with  the  horrible  stuff, 
and  with  their  mouths  stained  throughout  with  the  venom.  The  Paris- 
green  paper  is  one  of  the  commonest  in  use  for  binding  school  books, 
and  we  have  more  than  once  taken  such  books  away  from  our  own 
young  children,  which  had  been  given  them  by  their  teachers.  I^umer- 
pus  deaths  of  children  are  well  known  to  have  been  thus  occasioned. 
No  country  can  be  called  civilized  in  which  such  suicidal  ignorance,  such 
stupid  slaughter  of  the  innocent,  is  common.  One  more  illustration 
only.  It  is  very  common  to  see  a  lawyer  or  his  clerk,  put  into  his 
mouth,  to  moisten  the  gummed  sides  of  it,  a  beautiful  green  paper  disk, 
with  scolloped  edges,  to  attach  to  some  document.  These  things  are 
found  in  every  lawyer's  office  in  the  land,  and  used  constantly.  They 
are  seldom  made  of  any  other  than  the  Paris-green  paper.  *  *  * 
These  things,  we  say  are  facts,  on  both  sides  of  the  Atlantic;  but,  really, 
while  we  wrote  the  first  part  of  this  article — especially  when  we  thought 
of  the  recklessness  of  the  public  press,  which  has  actually  recommended 
their  rural  readers,  in  many  cases,  to  pile  on  the  Paris-green  on  their 
potato  patches  with  a  perfect  looseness — these  other  things  seem  trifles 
as  flat  and  stale  as  they  certainly  are  unprofitable;  and  our  enthusiasm 
and  zeal  for  the  cause  of  humanity  seems  to  wilt  down  into  a  sort  of 
sentimentality,  which  is  certainly  ludicrously  lame  and  impotent,  if  not 
downright  sickly."  (^) 

It  must  not,  however,  be  inferred  from  what  has  just  been  stated,  that 
all  green  pigments  in  ordinary  use  are  arsenical.  Not  a  small  propor- 
tion of  the  green  colors  employed  for  dyeing  or  color  printing,  and 
other  artistic  work,  are  of  comparatively  harmless  composition.  As  it 
is  not  always  easy  to  distinguish  them  by  their  physical  appearance,  we 
here  give  the  ready  test  which  chemistry  affords,  and  which  may  be 
easily  applied.  The  suspected  green  material  is  to  be  placed  in  a  solution 
of  ammonia  (aqua  ammonice).  If  arsenite  of  copper  be  the  coloring 
agent,  the  liquid  will  acquire  a  blue  tint,  from  the  disengagement  of  the 
oxide  of  copper  from  its  combination  with  the  arsenic.  If  a  further 
test  be  desired,  a  few  drops  of  the  colored  ammonial  solution  poured 
upon  crystals  of  nitrate  of  silver,  will  leave  on  the  crystals  a  deposit 
of  yellow  arsenite  of  silver. 

Having  said  this  much  by  way  of  affording  a  ready  means  for  the 
detection  of  this  universal  poison,  as  well  as  for  the  purpose  of  warn- 
ing the  public  of  the  dangers  pertaining  to  its  indiscriminate  employ- 

(1)  Fifth  Rep.  of  Med.  Officer  of  Privy  Council,  1863;  as  quoted,  in  3d  Annual  Kept,  of 
St,  Bd.  of  Health  of  Mass. 

(2)  Prof.  Henry  TViertz,  American  Gas  Light  Journal, 
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ment,  I  now  leave  the  following  communication  to  speak  for  the 
point; 


case  m 


Doctor  T,  M,  Logan,  Secretary  of  the  State  Board  of  Health: 

My  Dear  DooroR:  I  regret  exceedingly  the  loss  of  my  communica- 
tions  with  you  relative  to  the  reputed  cases  of  poisoning  by  gum  boots 
alleged  to  have  occurred  in  Stringtown,  Butte  County,  and  reported  in 
two  issues  of  the  Oroville  Mercury, 

Protracted  illness  in  my  family  has  almost  rendered  me,  for  the  pres- 
ent, unfit  for  any  thing  like  mental  exercise,  but  as  a  report  of  the 
matter  is  considered  by  you  interesting  and  necessary  for  the  further- 
anco  of  the  public  welfare,  I  will  endeavor  to  give  it  my  best  attention 
and  consideration,  and,  although  brief,  perhaps,  sufficiently  explicit  to 
convey  my  impressions  of  a  subject  which  I  characterize  as  the  emana- 
tions of  a  fertile  but  prejudiced  mind. 

Sore  legs,  as  they  have  been  termed,  occurring  from  the  continued 
use  of  gum  boots,  were  and  are  no  rare  phenomena  in  this  part  of 
the  country,  even  dating  from  eighteen  hundred  and  forty-nine,  down 
to  the  present  day.  On  the  contrary,  the  absence  of  such  condi- 
tions were  very  rare  until  it  was  discovered  that  daily  ablution  and 
other  cleanly  measures  exercised  a  prominent  part  in  the  preven- 
tion of  these  superficial  morbid  conditions,  which,  when  neglected, 
became  a  source  of  much  constitutional  trouble.  There  are,  how- 
ever, many  left,  whose  habits  cannot  be  changed,  and  np  adequate 
amount  of  reasoning  can  adapt  them  to  the  same  channel  of  thought 
as  is  followed  by  those  who  consider  the  daily  employment  of  gum 
boots  (if  this  important  matter  be  neglected),  receptacles  of  pent-up 
animal  matter,  and  perspiratory  exhalations:  conditions  which  finally 
produce  varices,  chronic  inflammation,  oedema,  together  with  indolent 
ulcers  of  the  parts  subjected  to  undue  heat  by  the  close  fabric  and 
water-tight  material  of  which  gum  boots  are  made.  The  most  casual 
observers  of  the  effects  of  gum  boots  are  acquainted  with  the  fact  that 
no  bad  results  follow  their  use  so  long  as  cleanliness  is  strictly  observed; 
but  when  the  opposite  plan  is  indulged  in,  the  usual  phenomenon  of  the 
want  of  ablution  and  ventilation  is  quickly  manifested  in  the  conditions 
already  related. 

It  is   needless   to   mention   that    the  reports   of   this   affair   which 
appeared  in  the  Mercury,  are   based  upon  one   single  case  of  inflam- 
mation of  the  legs,  brought  about  by  causes  already  alluded  to;  and  so 
far  as  the  assertion  goes  that  there  are  large  numbers  suffering  from 
the  symptoms  of  poisoning,  I  can  only  regard  it  as  a  false  and  most 
unwarrantable  report.     I  promptly  examined  the  man,  the  subject  of  his 
report  in  the  Mercury,  and  found  him— just  as  1  expected— merely  com- 
plaining of  chronic  inflammation  of  his  legs.     He  distinctly  refused  me  a 
proper  and  thorough  examination  of  his  case  unless  I  promised,  under 
any  circumstances,  to  give  evidence  in  favor  of  the  theory  of  the  poi- 
sonous effect  of  gum  boots,  should  an  action  for  damages  be  instituted 
against  the   boot   companies.      This  I   denied  him  most  emphatically 
unless  I  could  discover  poison  in  the  green  lining.     The  other  cases  of 
which  the  same  writer  to  the  Mercury  made  mention,  1  will  briefly  no- 
tice, since  I  am  thoroughly  acquainted  with  them.     They  are  the  subjects 
of  chronic  rheumatism,  arising  as  a  sequel  of  remittent  fever,  of  syph- 
ilitic nodes,  lepra   vulgaris,  and  psoriasis.     Yarices  occasioned  by  in. 
flammation,  the  result  of  heat  originating  from  the  constant  use  of  gum 
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boots,  is  generally  the  condition  denominated  as  poisoning  by  the  writer 
in  the  Mercury,  Indeed,  while  writing  this  report,  I  was  consulted  by 
an  intelligent  miner  (John  Graraps,  of  North  Fork,  Feather  Biver), 
regarding  a  swelling  of  his  legs,  from  whom  I  solicited  the  following 
remarks: 

"  I  enjoyed  excellent  health  till  within  the  past  two  years,  when  I 
observed  a  swelling  of  my  legs.  There  has  been  considerable  pain  to- 
gether with  unbearable  itching  ever  since.  Never  paid  proper  atten- 
tion to  my  feet  and  legs,  I>id  not  consider  it  necessary.  Have  been 
wearing  gum  boots  of  Hawyard*8  and  National  Eubber  Company's 
brands  for  the  past  sixteen  years.  Always  snffered  more  or  less  from 
itching  consequent  on  their  use.  Attribute  the  irritation  and  tingling 
of  my  legs  to  heat  and  excessive  perspiration  induced  by  the  wearing 
of  all  kinds  of  rubber  boots.  Have  never  suffered  from  general  irrita- 
tion of  the  skin,  nor  suffusion  of  the  eyes.  Have  not  suffered  from 
inflammation  of  the  conjunctive.  Have  not  complained  of  intolerance 
of  light,  nor  a  falling  off  of  the  hair.  Was  at  no  time  partially  par- 
alyzed."* 

Having  thus  obtained  the  information  I  desired,  I  proceeded  to  exam- 
ine the  condition  of  his  legs,  and  found  an  excellent  example  of  varix  of 
the  internal  saphenous  vein,  together  with  eonsiderahle  inflammation,  and 
a  strong  tendency  to  ulceration.  You  will  observe  that  no  symptoms 
of  chronic  poisoning  by  arsenic  are  observable  in  tbe  history  of  the 
above  case,  and  much  less  have  such  symptoms  been  perceived  in  those 
who  suffer  from  chronic  diseases  and  enumerated  as  poisoning  by  gum 
boots  by  our  local  writers.  I  have  tested  the  fabric  with  which  the 
Hawyard's  and  the  National  Bubber  Company's  boots  are  lined,  and  find 
no  trace  of  arsenic  or  any  other  poisonous  coloring  matter.  The  green 
linings  which  I  subjected  to  a  chemical  analysis  for  arsenic  were  taken 
from  boots  cast  away  as  unfit  for  further  use,  bearing  the  brands  of 
Hawyard,  Colchester,  Conn.,  and  that  of  the  National  Eubber  Company, 
B.  I.  For  that  reason  it  Is  barely  possible  the  poison  may  have  been 
disengaged  from  the  flannel  (if  it  contained  any)  whilst  in  use.  The 
result  of  my  investigations,  however,  does  not  bear  out  such  a  supposi- 
tion, for  I  think  that  Hawyard's  latest  patent  in  which  a  grey  felt 
textile  is  employed  instead  of  green  lining  as  heretofore,  is  as  produc- 
tive of  the  bad  results  generally  attributed  to  gum  boots  as  that  manu- 
factured by  the  National  Bubber  Company,  who  employ  no  other  lining 
but  the  green  which  has  been  so  long  in  use.  I  have  received  much 
important  information  on  this  matter,  from  gentlemen  of  experience. 
Among  them  Mr.  West,  of  Oroville,  a  gentleman  of  intelligence  and 
integrity,  and  find  the  bulk  of  reliable  evidence  in  favor  of  the  opinion 
^hich  I  have  already  expressed.  Trusting  that  my  endeavors  at  a 
solution  of  this  question  may  be  satisfactory, 

I  am,  dear  sir, 

Fraternally  yours, 

P,  B.  M.  MILLEB,  M.  D. 
OaoviLLB,  August  25th,  1875. 
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REPORT 


OF  THE  COMMITTEE  OF  THE  "CALIFORNIA  STATE  MEDICAL  SOCIETY"  ON  STATE 
MEDICINE  AND  PUBLIC  HYGIENE,  CONTAINING  A  DRAFT  OF  "AN  ACT  TO 
PROTECT  THE  SANITARY  INTERESTS  OF  THE  PEOPLE  AGAINST  FRAUD  AND 
IMPOSTURE  IN  THE  PRACTICE  OF  MEDICINE,"  APPROVED  APRIL  TWENTY- 
SECOND,  EIGHTEEN  HUNDRED  AND  SEVENTY-FIVE. 


By  THOMAS  M.  LOGAN,  M.  D„  Chairman  of  the  Committee. 


Mr.  President  and  Gentlemen;  In  my  report,  as  Chairman  of  the 
Committe  on  "State  Medicine  and  Public  Hygiene,"  I  called  the  atten- 
tion of  the  society,  at  the  last  meeting,  to  the  necessity  of  making  some 
provision  for  the  regulation  of  the  practice  of  medicine  in  this  State. 
I  took  the  position  then  which  I  held  before  the  passage  of  the  Phar- 
macy Act  of  March  twenty-eighth,  eighteen  hundred  and  seventy-two, 
and  which  I  still  maintain,  that  it  is  as  much  our  duty  to  protect  the 
public  against  the  evils  of  dosing  patent  medicines,  and,  perhaps,  the 
greater  evil  of  swallowing  the  improperly  compounded  prescriptions  of 
competent  and  incompetent  doctors,  as  it  is  to  point  out  and  provide 
against  the  noxious  influences  of  foul  air,  or  the  poisonous  gases  of 
filthy  sewers. 

If  this  committee  was  appointed  to  propose  measures  for  the  consid- 
eration of  the  State  Board  of  Health,  looking  to  the  enactment  of 
sanatory  laws  to  protect  tbe  people  from  whatever  may  be  found  detri- 
mental to  human  life,  is  it  not  also  incumbent  on  them  to  insist  upon 
further  legislation  to  prevent  the  destruction  of  that  same  life  by  the 
illicit  exercise  of  a  calling  under  false  pretenses? 

Influenced  by  such  considerations,  I  asked,  with^a  view  of  devising 
some  means  for  the  practical  solution  of  this  question,  that  a  committee 
of  three  or  more  might  be  appointed  by  this  society,  to  confer  with  the 
Professors  of  the  schools  of  medicine  in  preparing  a  bill  for  presenta- 
tion to  the  Legislature,  and  to  be  submitted  for  approval  at  tbis  meet- 
ing. It  was  at  the  time  suggested,  that  in  this  bill  there  should  be 
nominated  a  State  Board  of  Medical  Examiners,  to  consist  of  eleven 
members,  viz:  the  President  of  the  State  University  (to  have  only  a  cast- 
ing vote),  the  President  of  the  State  Medical  Society,  the  Professor  of 
Physiology  in  the  State  Normal  School,  the  Professor  of  Chemistry  in 
the  State  University,  the  Secretary  of  the  State  Board  of  Health,  two 
Professors  from  each  of  the  medical  schools,  one  Professor  from  the 
College  of  Pharmacy,  and  the  Superintendent  of  Public  Instruction. 

The  provisions  of  the  bill  were  to  embody  the  substance  of  the  reso- 
lution of  Dr.  Oatman,  concerning  the  doctorate,  lying  over  from  a  pre- 
vious meeting,  and  to  constitute  the  above  named  eleven  members,  in 
accordance  with  the  resolution  of  Dr.  Morse,  an  independent  State 
Board  of  Medical  Examiners,  with  power  to  confer  the  medical  diploma 


Digitized  by 


Google 


230 

of  the  State  upon  all  candidates,  irrespective  of  the  source  of  instruc- 
tion in  which  the  applicant  had  been  educated;  provided,  he  passed  a 
satisiactory  examination  in  descriptive  and  pathological  anatomy;  physi- 
ology and  histology;  principles  and  practice  of  surgery;  organic  and  in- 
organic  chemistry;  principles  and  practice  of  medicine;  private  and 
puDlic  Hygiene;  obstetrics  and  diseases  of  women;  materia  medica  and 
tnerapeutics;  and  the  various  branches  of  elementary  scientific  knowl- 

The  resolution  of  Dr.  Oatman  referred  to  is  this: 

;  i-^^^^^^^f'  ^i\^*  i<^>  t^e  duty  of,  and  we  hereby  recommend  to,  the  Leg- 
islature of  California,  to  pass  a  law  making  it  a  misdemeanor  for  any 
person,  for  any  purpose  whatever,  who  is  not  a  graduate  of  some  insti- 

!.P  M^"?  •  ^^''"''l?  "''i*^,?'"^'^^^  ^^  1^^*<>  ^o«f*«r  the  degree  of  "Doctor 
of  Medicine,"  who  shall  place  before  or  after  his  or  her  name,  in  any 
manuscript,  label,  wrapper,  card,  handbill,  circular,  newspaper,  pam- 
pmet,  magazine  book,  or  any  advertisement,  the  word  "Doctor,"  or  the 
abbreviation  <^M  D."  or  "Dr,"  or  any  others  signifying,  direct  y  or 
constructively,  that  person  is  a  graduate  of  such  an  institution,  or  who 
shall  authorize  or  sanction  the  same  by  others  in  his  or  her  interest;  and 
that  any  person  found  guilty  of  such  a  misdemeanor  shall  be  punished 

by  a  ^n^  of  not  less  than .  dollars,  or  imprisonment  for  not  less  than 

years,  or  by  both  such  fine  and  imprisonment, 

Dr.  Morse's  resolution  reads  thus: 

«nJ™f'  ^^f  tJie  State  Medical  Society  of  California,  desiring  to  see 

^nZf^l  /^""^H^^  -^  ^^'"^  ^  ^'^^  ^^^  li^^^^l  standard  of  iedical 
education  and  graduation  may  be  secured,  have  heard  with  great  pleas- 

nl^in.  T  State  TJniversty  contemplates  the  organization  of  an^nde- 
Ctb.tr";.^  of  Medical  Examiners,  and  we  do  hereby  express  the 
hope  that  such  a  Board  may  be  appointed,  on  a  foundation^  so  independ- 
^!^;-J^  '-n^r  ^^^''^  certificate  of  graduation,  a  diploma  of  the  Uni- 
IZS  r^  }^  ^.''^''^^^  ^°^  conferred,  irrespective  of  the  school  or 
source  of  instruction  m  which  the  applicant  h'as  been  educated. 

rJolntfon^'T^'''"  of  the  question  hinged  on  the  adoption  of  Dr.  Morse's 
resolution,  when  the  following  resolutions,  offered  by  Dr.  Henry  Gib- 
bons, and  accepted  as  an  amendment,  were  unanimously  adopted: 

Besolved,  That  it  is  desirable  that  there  should  be  a  uniform  system 

?nstuSfC/"\  ^'^?.'  "'^^^^^^  of  Medicine,  apart  Tromth^ 
institutions  for  teaching,  so  that  the  diploma  shall  be  awarded  to  all 
competent  candidates,  and  the  profession,  and  society  at  lar^e  shaH  be 
secured  against  the  possibilit/ of  the  degree  of  Doctorof  Medline 
being  conferred  upon  unworthy  or  incompetent  individuals. 

fesolv^,  That  a  committee  of  ^ve  be  appointed  by  the  Chair,  to  pre- 
pare and  present,  at  the  next  meeting  of  the  society,  some  planTy 
which  the  said  object  may  be  accomplished.  ^        ^ 

M;f.!!'''"fl^^lTi^T^'''^'^'^^"^  ^^"^^^  ^  committee  consisting  of  Drs 

JJr  'ii'lf'^'^'  ^l^^""'  .^^^^^^^^'  ^^d  Hewston.  Here  the^  quesSn 
re^s;  and  here,  perhaps,  it  will  remain  forever.  question 

DoL^'^^nfk^  r^^.''^''-^-^^*!^^^  '^  boldly  advocated  the  plan  pro- 
posed-.in  fact,  who  origmated  it,  now  present,  there  might  be  no  misjiv- 
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ings  as  to  its  final  disposition.  Gifted  as  he  was  with  the  rare  art  of 
transferring  his  impulses  to  others,  it  is  highlj'-  probable  that  he  would 
have  borne  down  all  opposition.  But  the  echoes  of  the  glowing  words, 
with  which  he  proclaimed  his  broad,  catholic  views,  soaring  abov0  the 
senseless  'isms  and  'pathies  of  the  day,  and  disclaiming  exclusive  recogni- 
tion of  any  school  or  college,  though  still  ringing  in  our  ears,  will  never 
more  be  renewed.  That  voice,  which  in  manly  tones,  invited  all  honor- 
able and  self-respecting  representatives  of  all  sorts  of  medical  practice, 
irrespective  of  any  denomination,  to  demand  of  the  law-making  power, 
that  it  provide  some  guarantee  that  the  people  may  not  become  victims 
to  the  ignorant  doctor,  is  hushed  in  silence  forever  more.  But  although 
Dr.  Morse  is  not  here  to  act  his  part  as  Chairman  of  the  committee  re- 
ferred to,  and  although,  perhaps,  the  ability  of  any  single  member  of 
this  society  would  prove  ineffectual  in  bringing  about  a  union  of  the 
divergent  views  as  to  the  method  of  action  and  peculiar  course  he 
advocated;  still  I  think  that  if  all  of  us  would  act  as  a  unit  in  the  great 
object  we  have  at  heart,  viz:  the  protection  of  the  lives  of  the  commu- 
nity, by  indorsing  some  such  statute,  as  soon  to  be  proposed,  we  would 
accomplish  all  that  is  required. 

Looking  attentively  at  the  social  progress  of  our  day,  none  of  us  can 
fail  to  observe  that  the  feeling  of  antagonism,  which  has  hitherto  ex- 
isted  between  the  public  and  the  profession,  is  rapidly  dying  out.  In 
fact,  no  stronger  exemplification  of  Spencer's  "working  out  of  sociolog- 
ical processes  " — of  the  marvellous  results  "  indirectly  and  unintention- 
ally achieved  by  the  cooperation  of  men,  who  are  severally  pursuing 
their  private  ends,"  can  be  produced,  than  that  of  the  present  relative 
position  of  medicine  and  the  public. 

Ever  since  the  advent  of  that  equalizing  spirit,  which,  enlightened  by 
a  knowledge  of  political  philosophy,  set  up  our  popular  form  of  govern- 
ment,  but  which,  at  the  same  time,  working  in  the  shadow  of  an  ignor- 
ance of  medical  philosophy,  tore  down  the  barriers  which  protected  the 
practice  of  our  art,  have  the  efforts  of  the  true  followers  of  legitimate 
medicine  been  steadily  directed  towards  educating  the  public  mind  to  a 
just  conception  of  the  real  situation. 

So  long  as  the  people  were  made  to  believe,  by  the  cunningly  devised 
sobriquet  of  allopathist,  that  the  followers  of  the  comprehensive  science 
of  medicine  were  merely  the  disciples  of  one  of  the  pathies — that  if 
there  was  a  distinction,  there  was  no  difference  between  the  homeopa- 
thist,  and  (if  I  may  be  allowed  to  coin  a  new  term),  the  omnipathist, 
so  long  were  we  helpless  and  powerless.  But  thanks  to  the  spirit  of 
forbearance  manifested  by  the  members  of  the  profession,  while  pur- 
suing the  even  tenor  of  their  ways,  and  spreading  abroad  correct, 
intelligent  ideas  in  regard  to  medicine,  all  classes  of  society  have  come 
to  understand  the  principles  of  our  science  to  a  degree  sufficient  to  re- 
spect and  confide  in  us;  thus  insuring  to  the  physician,  of  the  present 
and  succeeding  times,  a  high  position,  not  only  in  the  hierarchy  of  the 
sciences,  but  also  in  the  social  scale. 

No  better  evidence  of  the  truth  of  this  assertion  is  requisite  than  the 
fact,  which  is  patent  and  cognizant  to  all,  not  only  in  California,  but 
throughout  the  length  and  breadth  of  the  United  States,  that  the  very 
persons,  editors  of  newspapers,  ministers  of  the  gospel,  members  of  our 
Legislatures,  and  Judges — law-makers  as  well  as  lawexpounders,  and 
law-executors — who  were  once  most  officious  in  disseminating  the  falla- 
cious notions,  just  alluded  to,  are  now  the  most  clamorous  for  the  enact- 
ment of  prohibitory  laws,  to  check  the  present  wholesale  poisoning  by 
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drugs  and  medici«es.  In  California,  especially,  has  this  reactionary 
influence  heen  made  most  plainly  perceptible.  Owing  to  the  peculiar 
circumstances  under  which  the  State  was  suddenly  settled  up  by  a 
heterogenous  admixture  of  all  nationalities,  there  were  no  means  of 
ascertaining  the  qualijQcations  of  the  great  army  of  doctors  which 
rushed  in.  Health  and  every  other  consideration  gave  place  to  the  one 
idea  of  getting  rich  quickly;  and  when  overtaken  by  sickness,  too  often 
caused  by  the  reckless  habits  of  the  earlier  settlers,  the  patient  called 
in  the  physician  nearest  at  hand.  Quackery  thus  became  rampant,  and 
diplomas  were  not  of  as  much  value  as  pocket-knives. 

But  if  California  has,  for  these  reasons,  suffered  more  in  proportion 
than  the  other  States  from  the  abuses  of  medicine,  she  has  taken  prece- 
dence, in  point  of  age  and  time,  in  applying  an  effectual  corrective.  The 
people  themselves  have  taken  the  matter  in  their  own  hands,  and 
through  the  columns  of  the  newspapers  are  sifting  the  competent  from 
the  incompetent  doctors.  And  more  than  this,  I  have  been  called  upon, 
as  the  Chief  Sanatory  Officer  of  the  State,  to  prepare  a  bill  for  presen- 
tation to  the  next  Legislature,  looking  to  the  prevention  of  the  practice 
of  medicine  and  surgery  by  unqualified  persons.  I  see  no  good  reason 
why  statutory  measures,  which  are  now  being  enacted  in  other  States, 
should  not  be  resorted  to  in  California,  inasmuch  as  there  appears  to  be 
no  other  help,  except  an  appointment  of  physicians  by  administrative 
authority — a  plan  current  in  Europe,  but  offensive  to  the  theories  of  our 
government.  Without  occupying  your  time,  therefore,  with  the  further 
discussion  of  the  urgent  necessity  for  purging  the  community  of  igno- 
rant pretenders,  I  herewith  present,  for  your  consideration,  the  follow- 
ing, almost /«c  simile  of  an  Act  which  has  recently  become  a  law  in  our 
sister  State  of  Nevada,  and  to  which  I  have  annexed  (section  four)  the 
substance  of  a  proposed  amendment,  by  the  Central  New  York  Medical 
Society,  to  an  Act  passed  May  eleventh,  eighteen  hundred  and  seventy- 
four.  I  would  add  that  it  is  also  contemplated  to  have  an  ameudment 
made  to  the  Act  regulating  the  practice  of  pharmacy  in  the  City  and 
County  of  San  Francisco,  approved  March  twenty-eighth,  eighteen  hun- 
dred and  seventy-two,  so  that  the  law  may  apply  to  every  city  and 
town,  wherever  there  is  a  drug  store,  or  wherever  physicians'  prescrip- 
tions are  compounded. 
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AN   ACT 


FOR  THE  BETTER  PROTECTION  OF  THE  SANITARY  INTERESTS  OF  THE  PEOPLE 
AGAINST  FRAUD  AND  IMPOSTURE  IN  THE  PRACTICE  OF  MEDICINE  AND 
SURGERY. 

{As  revised  and  approved  hy  the  Committee.) 

The  People  of  the  State  of  California,  represented  in  Senate  and  Assembly ^ 

do  enact  as  follows: 

Section  1.  No  person  shall  practice  medicine  and  surgery  in  this 
State,  who  has  not  recei\xed  a  medical  education  and  a  diploma,  from 
some  regularly  chartered  medical  school,  having  a  bona  fide  existence  at 
the  time  of  giving  said  diploma  j  or  who  shall  not  have  obtained  a  license 
to  practice  medicine  and  surgery  from  a  State  Medical  Society  or  a  State 
Board  of  Medical  Examiners,  duly  authorized  by  law  to  grant  such 
license  when  the  same  was  given;  or  who  shall  not  have  received  a  cer- 
tificate of  qualification,  to  practice  medicine  and  surgery  from  the  State 
Board  of  Health  of  this  State,  as  provided  in  section  four  of  this  Act. 

Sec.  2.  Every  physician  or  surgeon,  when  about  to  take  up  his  resi- 
dence in  this  State,  or  who  now  resides  here,  shall  file  for  record  with 
the  County  Recorder  of  the  county  in  which  he  is  about  to  practice  his 
profession,  or  where  he  now  practices  it,  a  copy  of  his  diploma  or 
license  (at  the  same  time  exhibiting  the  original),  or  a  certificate  fronS 
the  Dean  of  the  Medical  School  of  which  he  is  a  graduate,  certifying 
to  his  graduation. 

Sec,  3.  Every  physician  and  surgeon,  when  filing  a  copy  of  his 
diploma  or  license,  as  required  by  section  two  of  this  Act,  shall  be 
identified  as  the  person  named  in  the  papers  about  to  be  filed,  either  by 
the  afl& davit  of  two  citizens  of  the  county,  or  by  his  affidavit,  taken 
before  a  Notary  Public  or  a  Commissioner  of  Deeds  for  this  State, 
which  affidavits  shall  be  filed  in  the  office  of  the  County  Recorder. 

Sec.  4.  Every  person  who  shall  hereafter  practice  medicine  or  sur- 
gery in  this  State,  unless  such  person  bo  authorized  to  practice  by  a 
license  or  diploma  from  some  chartered  school,  State  Medical  Society, 
or  State  Board  of  Medical  Examiners,  shall  obtain,  and  is  hereby  re- 
quired and  directed  to  obtain  a  certificate  from  the  State  Board  of 
Health,  which  Board  is  hereby  authorized  and  empowered  to  issue  a 
certificate  to  the  effect  that  they  have  examined  and  do  find  the  persons 
named  in  such  certificate,  and  to  whom  the  same  shall  be  issued,  quali- 
fied to  practice  all  the  branches  of  the  medical  art,  if  such  be  the  fact; 
and  the  person  to  whom  such  certificate,  license,  or  diploma,  may  be 
granted,  shall,  before  he  shall  practice  medicine  or  surgery  in  this  State, 
cause  such  certificate,  license,  or  diploma,  to  be  recorded  in  the  office  of 
the  Clerk  of  each  county  in  which  such  person  shall  from  time  to  time 
reside.  And  the  Clerks  of  the  several  counties  of  this  State  shall 
procure  and  keep  suitable  books,  in  which  they  shall  record  such  cer- 
tificates, tested  as  aforesaid,  and  such  license  or  diploma,  whenever  pre- 
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sented  to  be  recorded,  upon  the  payment  to  them  of  the  aame  fees  as 
required  to  be  paid  for  recording  conveyances  of  real  estate;  and  shall 
index,  in  alphabetical  order,  the  name  of  the  person  to  whom  such  cer- 
tificate, license,  or  diploma,  shall  be  granted — noting  therein,  opposite 
to  the  name  indexed,  the  book  and  page  where  such  certificate,  license, 
or  diploma,  is  recorded,  the  date  of  the  instrument,  and  of  the  recording 
of  the  same. 

Sec.  5.  Any  person  practicing  medicine  or  surgery  in  this  State 
without  complying  with  sections  one,  two,  three,  and  four  of  this  Act, 
shall  be  guilty  of  a  nnsdemeanor,  and,  upon  conviction,  shall  be  pun- 
ished by  a  fine  of  not  less  than  fifty  dollars  ($50),  nor  more  than  five 
hundred  dollars  ($500),  or  by  imprisonment  in  the  county  jail  for  a 
period  of  not  less  than  thirty  (30)  days,  nor  more  than  three  hundred 
and  sixty-five  (365)  days,  or  by  both  fine  and  imprisonment  for  each 
and  every  offense;  and  any  person  filing,  or  attempting  to  file,  as  his 
own,  the  diploma  or  certificate  of  graduation  of  another,  or  a  forged 
affidavit  of  identification,  shall  be  guilty  of  a  felony,  and  upon  convic- 
tion, shall  be  subject  to  such  fine  and  imprisonment  as  is  made  and  pro- 
vided by  the  statutes  of  this  State  for  said  offense. 

Sec,  6.  It  shall  be  the  duty  of  the  Police,  Sheriff,  or  any  Constable, 
to  arrest  all  persons  practicing  medicine  or  surgery  in  this  State  who 
have  not  complied  with  the  provisions  of  this  Act,  and  the  oflScer 
making  the  arrest  shall  be  entitled  to  half  of  the  fine  collected. 

Sec.  7.  No  portion  of  this  Act  shall  be  so  construed  as  to  prevent 
gratuitous  efforts  to  afford  medical  or  surgical  aid  and  relief  in  cases  of 
emergency  or  accident;  or  to  prohibit  parents  or  persons  acting  in  loco 
parenturriy  from  administering  medicine  or  remedies  to  members  of  their 
pwn  families. 

Sec.  8.  This  Act  shall  take  effect  and  be  in  force  from  and  after  its 
passage  and  approval. 
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REMARKS  ON  THE  CLIMATE  OF  SAN  FRANCISCO  AND  OF  CALIFORNIA, 

WITH  SPECIAL  RELATION  TO  PULMOiq^ARY  DISORDERS. 


bt  henry  gibbons,  M.  D. 


Much  has  been  written  concerning  the  climate,  or  rather  the  climates, 
of  California,  with  special  reference  to  health;  and  yet  but  little  is 
positively  known  in  regard  to  the  best  localities  for  consumptives  and 
other  invalids.-  There  are  intrinsic  difficulties  in  the  way  of  reaching 
definite  conclusions  on  the  subject.  Impressions  made  by  a  brief 
sojourn  in  a  place,  vary  with  the  individual;  the  same  climate  being 
agreeable  to  some  and  unpleasant  to  others.  Meteorological  statistics 
give  no  adequate  idea.  The  temperature  may  be  equable,  but  if  its 
range  be  about  the  lowest  point  consistent  with  comfort,  the  slighest 
depression  will  destroy  the  benefits  of  its  equability.  Air  in  motion  is 
very  different  as  to  comfort  and  health  from  air  at  rest,  though  the 
temperature  be  the  same.  Moisture  is  another  important  element,  the 
precise  relation  of  which  to  health  cannot  be  represented  by  figures. 
Still  less  tangible  is  electricity,  though  potent. 

As  to  the  mortuary  statistics  of  pulmonary  disease,  they  are  ex- 
tremely uncertain.  A  locality  unfavorable  in  this  respect  may  make  a 
good  showing,  by  reason  of  its  abandonment  by  those  who  seek  relief 
elsewhere;  while  on  the  other  hand,  the  most  favorable  locality  may  be 
made  to  appear  the  most  fatal,  by  becoming  a  place  of  resort  for  con- 
sumptives from  other  parts. 

There  are  four  elements  of  climate  which  are  of  intrinsic  value  in  a 
hygienic  point  of  view:  first,  temperature;  second,  wind;  third,  moist- 
ure; fourth,  electricity.     Let  us  examine  these  briefly,  in  detail: 

1 . — TEMPERATURE. 

Judging  from  temperature  alone,  the  ocean  climate  of  California 
ought  to  be  most  salubrious.  Its  character  is  due  to  an  ocean  current 
from  the  north,  the  reflex  of  the  gulf  stream  of  the  Asiatic  Coast.  By 
this  polar  current  the  western  shore  of  the  Pacific  States  is  continually 
bathed  with  a  temperature  of  52°,  with  scarcely  the  shghtest  variation 
from  Winter  to  Summer.  The  ocean  imparts  its  own  temperature  to  the 
superjacent  air,  which  flows  in  upon  the  land  in  a  great  and  constant 
wave  almost  every  day  for  eight  or  nine  months  of  the  year.  For  the 
most  part  this  wave  is  soon  arrested  by  mountain  walls.  But  there  are 
breaks  here  and  there,  one  notably  at  the  Golden  Gate,  through  which 
it  penetrates,  distributing  often  to  a  great  distance  in  the  interior  its 
coolness  and  moisture.  Thus,  immediately  facing  the  ocean,  we  have 
the  pure  ocean  climate;  and  this  shades  off  gradually  so  as  to  present 
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a  wonderful  variety  of  climates  in  close  proximity  to  each  other.  At 
least  one  half  the  occupied  surface  of  the  State  enjoys  the  modified 
ocean  climate. 

The  ocean  climate  has  no  considerable  extremes  of  beat  or  cold.  At 
ban  l^rancisco  the  lowest  temperature- for  twenty.five  years  has  been 
z&  ,  and  this  IS  a  very  rare  degree  of  cold.  In  the  majority  of  Winters 
the  mercury  does  not  fall  below  the  freezing  point     On  a  few  days  dur- 

Q^^f  /^""^  P^^'^"^  ^^  ^^®  '''^^'^  ^^^^®  ^^""J  ^'^d  once  it  reached  98^  and 
yy  on  two  successive  days.  These  extremes  of  heat  are  generally  in 
September,  when  the  sea-breeze  is  abating. 

An  idea  of  the  temperature  of  the  climate  of  San  Francisco  may  be 
gathered  from  the  fact,  that  whilst  some  families  have  no  fire  in  their 
Houses,  Winter  or  Summer,  except  for  cooking,  there  are  others  who 
pass  scarcely  a  day  m  the  whole  year  without  it.  The  same  clothing 
IS  worn  in  Winter  as  in  Summer.  No  one  thinks  of  throwing  off  flan- 
nel  in  July  or  August.  The  nights  are  never  warm  enough  to  sit  out-of- 
doors,  or  to  sleep  without  blankets. 

2. — WIND. 

More  important  in  regard  to  health  than  any  other  element  of  the 
pS.^r.r^  1^''/^^  sea-breeze.  It  commences  in  the  latter  part  of 
1h  ?  ^'  first  gentle  and  inconstant,  and  gradually  acquiring  force 
and  constancy.     The  regular  sea-breeze  of  Summer  is  almost  frfm  due 

Ter^  T.^i  ""7^^  ^^  ^tu^  ^^^^"  Francisco;  but  in  the  Spring  months 
there  is  a  tendency  northward,  and  severe  northwesterly  gales  are  not 
Tf  KrT^'     ^}T  ^^'  beginning  of  June  the  Summer  regime  is  fully 
established,  and  the  sea-breeze  becomes  a  daily  visitor.     The  mornings 
however  are  almost  invariably  calm  until  ten  or  eleven  o'clock,  when 

hlni^l  7^^""  ?^  ^^^^^.^^^'  ^^«^^»  i^'  At  first  it  is  not  unpleasant,  but 
Dy  one  or  two  o  clock  it  is  tempestuous  and  chilling.  From  two  to  five 
L"!!!!.  ^'  ^:  '^  ^\^°t^i^s  its  maximum  force.  It  abates  considerably 
of  th?«r  h'  ""^^  K'^'^^'j^.^^  ^^^^^^^^  ^'^^^  ^  ^^^^-  The  temperature 
^LS  I  ]^T^^  'I  ^""^"^  ^^  ^^  ^^'  ^y  ^^^'  ^i*^  ^  minimum  of  50-  at 
orf  na^^^^^^^^  X^^^'  ^^^^"^^"^  *^^   -^^^    -'  temperature  on  an 

The  sea  breeze  reaches  its  maximum  force  fn  June  and  Julv,  and  is 
^ss  violent  in  August.  It  continues  to  subside  through  September  and 
Sr?s  n'n']'^^''  ""^T^  l""  *^^  beginning  of  November.  After  this  date  the 
VhJ.T^'  r?^  ^^^l  disturbed  for  a  day  or  two  bv  a  rain  storm  from 
lit  f  hf  i'"'  .'^  southwest  or  by  an  occasional  dry  norther.  Du^ 
mg  the  months  of  November,  December,  and  January,  most  of  the 
weather  is  perfectly  calm,  with  a  clear  sky  and  a  delightful  atmosphere 

Their bt'eir^"  tt "^-^^^  ^"^  ^'^  ^^"^^^^  ^^'^  -  '^^  garb  of'sK: 
.f  inll?^;  f!'.'"'  V^""'^  '^^^'^'''  "^^^^^  '^  ^^«  f"^!!  P%.  is  the  dread 
3f  invalids,  and  the  abomination  of  most  residents.  After  all  however 
t  has  eminent  virtues.  It  invigorates  the  laborer  and  infuses  str^S 
n  every  person  of  active  habits;  it  stimulates  the  drone  and  quiSs 
;uritv  ff  Th^  1  """"T  ^^\?  pestilential  exhalations  and  preseVes  the 
3urity  of  the  atmosphere.     Even  the  invalid  may  utilize  it  bv  a  well  de- 

eoTi/J  \  ^  ^f,l^^'«^^-"^^^«,  wliilst  in  the  afternoon  it  is  proper^' 
nttuT.ZTV''  '^"  ^''T'  ^/  '>^^^^^^^S  these  and  other  p?udentia^ 
blT^flill '  f  ?.^^'''  themselves  to  all  sensible  persons,  the  unfavor- 
-bie  mfluence  of  the  ocean  climate  may  be  warded  off  in  a  great  degree 
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and  the  coolness  and  purity  of  the  atmosphere  made  to  compensate  for 
every  disadvantage. 

3. MOISTURE. 


A  mistaken  idea  prevails  in  regard  to  the  dampness  of  the  climate  of 
San  Francisco  and  the  surrounding  country.  As  a  general  rule  there  is 
no  mist  with  the  sea-breeze  before  the  middle  of  June,  or  later;  then 
it  comes  in  towards  evening  on  a  large  proportion  of  the  days  during 
three  months.  But  a  drying  tendency  is,  nevertheless,  observed,  and  as 
soon  as  the  supply  from  the  ocean  ceases  by  the  subsidence  of  the  wind, 
the  atmosphere  drinks  up  the  visible  moisture  in  ^s  lower  stratum. 
Whilst  the  wind  ceases  on  the  earth's  surface  it  continues  above,  and 
the  mist  is  carried  over  in  the  form  of  a  low  cloud.  This  cloud  has  an 
untold  value  to  the  interests  of  California.  It  flows  in  during  the  night, 
and  until  the  sun  dissipates  it  by  its  drying  influence  in  the  morniog,  and 
deposits  its  moisture  on  all  the  highlands  and  mountains  presenting  to 
the  west  throughout  the  Pacific  slope.  To  this  the  redwood  tree  owes 
its  existence.  Without  it,  the  immense  forests  so  essential  to  the  inter- 
ests of  the  State  would  perish.  So  great  is  the  quantity  of  moisture 
supplied  by  the  passing  cloud  to  the  intercepting  tree,  that  one  may  see 
the  water  running  in  streamlets  down  the  towering  trunk  and  forming 
puddles  at  its  root,  and  maintaining  an  annual  vegetation  where  no  rain 
falls,  properly  speaking,  for  five  or  six  months  of  the  year. 

During  the  months  of  December,  January,  and  February,  the  atmos- 
phere all  over  California  is  moist,  almost  to  saturation,  except  where 
the  north  wind  prevails.  Dense  land  fogs  are  occasional.  A  dead  calm 
exists  for  most  of  this  period.  Hence  there  is  very  little  evaporation 
from  the  soil.  But  though  the  air  is  damp  hygrometrically,  it  does  not 
give  the  impression  of  moisture  to  the  sensations.  The  sky  is  oftener 
cloudless  for  days  and  weeks  together;  and  the  bright  sun,  genial  tem- 
perature, and  still  atmosphere,  which  prevail  in  the  intervals  of  the  rain, 
render  the. Winter  climate  of  California  delightful  and  charming. 
Strangers  coming  with  their  minds  occupied  by  the  idea  of  the  "rainy 
season,"  are  most  agreeably  disappointed.  Only  about  half  the  seasons 
supply  rain  enough  for  profitable  agriculture.  The  number  of  days  on 
which  rain  falls  averages  less  than  sixty  in  the  whole  year.  In  the 
driest  seasons  the  amount  of  rain,  from  one  Summer  to  the  next,  is  but 
seven  or  eight  inches  in  the  middle  section  of  the  State,  and  much  less 
in  the  south. 

Except  on  the  borders  of  the  ocean,  and  on  the  mountain  sides  where 
it  deposits  moisture  in  a  visible  form,  the  sea-breeze  has  a  drying  effect. 
It  desiccates  the  soil  with  rapidity.  Its  evaporating  power  on  water  in 
ponds,  or  in  vessels  exposed  to  its  action,  is  really  surprising.  The  arts 
of  domestic  life  are  not  disturbed  by  its  moisture.  The  clothing  on  the 
line  is  dried  in  an  hour — the  salt  in  the  cellar  never  deliquesces — the 
walls  never  "  sweat."  And  this  is  true  of  all  seasons  of  the  year,  A 
napkin  wrung  out  of  water  and  hung  in  the  chamber  in  the  evening, 
will  be  found  dry  in  the  morning,  almost  invariably,  at  all  seasons. 

On  a  large  scale  the  drying  power  of  the  atmosphere  of  California  is 
illustrated  by  the  tendency  to  the  absorption  of  cloud.  During  the 
Winter  and  Spring  months,  clouds  are  not  wanting,  even  in  a  dry  sea- 
son. The  upper  currents  from  south  and  west  bring  in  an  ample  supply, 
and  the  promise  of  rain  is  frequent.  But  farmers  whose  living  depends 
on  the  rain,  witness  with  chagrin  the  clouds  absorbed  by  the  thirsty 
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air,  or  rolling  on  over  their  arid  fields,  to  deposit  the  moisture,  if  at  all, 
on  the  distant  mountains.  The  story  of  Tantalus  is  largely  realized  in 
California. 

Another  feature  of  our  climate  is  the  "  norther,"  designated  in  tho 
southern  part  of  the  State  as  sand-storms.  These  northerly  gales  occur 
in  the  Winter  and  Spring  months,  and  commonly  last  three  days.  They 
belong  to  the  interior,  and  are  not  much  felt  near  the  ocean.  Some- 
times they  do  mischief  by  their  violence,  but  their  chief  evil  is  the 
injury  to  the  crops.  In  the  south  they  are  most  frequent  and  severe. 
Three  or  four  *<  northers  "  may  occur  during  the  year.  Occasionally 
they  sweep  the  Bay  of  San  Francisco  with  such  force  as  to  damage  the 
shipping.  They  come  on  rather  suddenly,  commencing  in  the  night  or 
forenoon.     The  air  is  warm  at  first,  but  colder  toward  the  close. 

The  north  winds  have  a  marked  relation  to  the  public  health,  partic- 
ularly in  the  Valley  of  the  Sacramento,  and  in  localities  farthest  re- 
moved from  the  ocean.  Invalids  suffer  from  them,  and  complaint  is 
made  of  the  disturbance  and  discomfort  which  they  inflict  on  the  pop- 
ulation generally,  (i)  They  appear  to  owe  their  injurious  influence  on 
human  health  to  their  extreme  aridity,  aided  possibly  by  some  occult 
electrical  agency. 

4. — ELECTRICITY. 

The  relations  of  atmospheric  electricity  to  health  cannot  be  estimated. 
A  remarkable  absence  of  sensible  electricity  exists  on  this  coast.  There 
are  at  times  changes  of  temperature  and  rapid  formation  of  clouds, 
such  as  might  be  expected  greatly  to  disturb  the  electrical  equilibrium, 
but  with  rare  exceptions  lightning  or  thunder  is  not  produced.  Three 
or  four  times  in  the  year,  perhaps,  those  phenomena  occur,  mostly  in 
connection  with  hail.  Occasionally,  though  very  seldom,  the  exhibition 
approaches  the  beauty  and  grandeur  of  an  Atlantic  thunderstorm.  Nor 
is  it  common  to  witness  electrical  phenomena  artificially  excited,  for 
instance,  by  the  friction  of  clothing.  On  the  whole,  there  is  on  this 
coast  an  absence  of  sensible  electricity  truly  remarkable. 

GENERAL   REMARKS. 

From  what  I  have  written,  the  reader  will  perceive  that  I  regard  the 
mind  as  the  most  important  element  of  the  ocean  climate  of  California. 
The  diurnal  range  of  temperature  is  never  great,  but  it  occurs  at  that 
portion  of  the  thermometrical  scale  whieh  enables  the  wind  to  give  it 
painful  force.  For  instance,  the  morning  is  calm,  with  a  temperature 
of  50^  to  55^  at  sunrise;  before  noon  the  ordinary  maximum  of  60°  to 
67°  occurs.  With  sunshine  and  calm  air,  this  is  just  the  point  of  com- 
fort.  Now  comes  the  sea  breeze,  depressing  the  mercury  to  55°  in  an 
hour  or  two.  This  depression  of  six  or  eight  degrees  is  trifling  in  itself, 
but  18  made  chilling  in  the  extreme  by  the  high  wind.  Temperature 
alone  considered,  no  more  agreeable  climate  for  out-door  life  could  be 
found  in  the  world  than  that  of  San  Francisco.  So  far  as  it  is  unfriendly 
to  consumptives  or  other  invalids,  the  wind  alone  is  at  fault.  It  is  never 
too  warm  for  moderate  exercise;  and  but  for  the  wind,  never  so  cold 
as  to  cause  chilliness. 


(1)  An  excellent  paper  on  this  subject,  detailing  the  Doxious  influence  of  the  north 
wind,  from  the  pen  of  Dr.  H.  W.  Harkness,  of  Sacramento,  was  published  in  the  Pacific 
Medical  and  Surgical  Jou^mal  for  May,  1869.  ^^^f^j<'^ 
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It  is  the  prevailing  belief  that  the  climate  of  San  Francisco  is  un- 
favorable to  bronchial  and  pulmonary  complaints.  Until  ^fec en tly  I 
entertained  this  opinion;  but  twenty-five  years  of  observation  and  ex- 
perience has  modified  it  considerably.  Persons  coming  to  California 
from  the  East  in  quest  of  a  climate  which  shall  arrest  the  incipient 
symptoms  of  consumption,  stop  in  the  metropolis  until  their  choice  of 
a  permanent  sanitarium  is  made;  but  they  often  improve  so  rapidly  as 
to  render  it  advisable  for  them  to  remain,  at  least  till  the  improvemeut 
ceases.  I  have  known  quite  a  number  of  individuals  under  these  cir- 
cumstances to  regain  their  health  completely.  A  gentleman  within  my 
knowledge,  who  was  subject  to  occasional  attacks  of  hemoptysis,  would 
always  fly  from  the  interior  to  the  city  on  the  first  indication  of  hem- 
orrhage,  always  finding  relief  and  safety  in  the  tonic  climate  of  the 
seaboard. 

I  may  be  pardoned  for  referring  to  my  hospital  experience  on  this 
subject,  covering  nearly  fifteen  years — a  part  of  the  time  in  St.  Mary's, 
and  the  rest  in  the  hospital  of  the  city  and  county.  Consumptive 
patients  are  brought  to  those  institutions  in  all  stages  of  disease,  ex- 
cept the  initiative,  and  from  all  parts  of  the  State.  Three  fourths  of 
them  undergo  a  marked  improvement  for  a  time;  and  whilst  a  consid- 
erable number  have  the  disease  arrested  and  return  to  their  friends  after 
six  months  or  a  year,  not  a  few  are  restored  sufliciently  to  permit  them 
to  leave  the  hospital  and  resume  their  employment.  Those  who  come 
from  the  scorching  climate  of  the  interior,  where  the  daily  temperature 
is  from  90^  to  100°,  exhibit  no  ill  effects  from  the  change  of  30^;  but, 
on  the  contrary,  appear  the  better  for  it. 

The  climate  of  San  Francisco  has  the  reputation  of  being  rapidly 
exhaustive  of  nervous  power.  Men  absorbed  in  business  complain  of 
discomfort  and  debility.  They  strain  every  nerve  in  the  exciting  pur- 
suit of  wealth,  day  after  day  and  week  after  week  keeping  up  the  ten- 
sion in  the  one  direction  from  morning  to  night,  supplying  the  fancied 
waste  by  stimulating  draughts,  recreating,  if  at  all,  in  dissipation  at 
unseasonable  hours,  and  after  all  this  wear  and  tear  of  the  vital  machine, 
they  charge  on  the  climate  the  natural  and  inevitable  results  of 
their  own  violation  of  the  laws  of  Nature.  So  far  from  the  climate 
being  unfavorable  in  this  respect,  I  think  it  can  be  safely  averred,  that 
there  is  no  climate  in  the  world  which,  with  proper  regard  to  hygienic 
laws,  enables  men  to  endure  more  toil  of  body  and  mind,  and  to  resist 
more  effectually  the  ordinary  causes  of  disease,  than  that  of  San  Fran- 
cisco and  of  the  coast  in  general,  within  the  range  of  the  ooeau-winds. 

CHOICE   OF   CLIMATE  FOR   CONSUMPTIVES. 

In  regard  to  the  choice  of  climate  for  invalids  coming  from  the  At- 
lantic States  and  other  regions,  it  is  a  great  mistake  to  suppose  that  any 
one  locality  will  suit  all  forms  of  disease  or  invalidism.  Doubtless  some 
general  results  can  be  established;  but  in  their  application  many  excep- 
tions will  present.  The  Winters  are  mild  everywhere  in  California, 
except  in  the  mountain  regions.  But  they  are  milder  in  the  south  than 
elsewhere,  and  consumptives  will  therefore  find  in  San  Diego,  Santa 
Barbara,  Los  Angeles,  and  other  localities  in  the  southern  counties,  the 
most  desirable  abode  in  Winter  and  early  Spring.  But  in  the  Summer 
I  believe  the  bay  climate  before  described  is  not  excelled  in  sanitary 
qualities  by  any  other.  In  the  advanced  stages  of  pulmonary  disease, 
it  may  be  well  for  the  patient,  whose  lease  of  life  is  but  a  question  of 
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time,  to  select  a  location  and  there  remain.  But  this  is  bad  policy  in  tho 
incipient  sjpiges,  or  when  disease  is  merely  threatened.  Here  the  suc- 
cessful pursuit  of  health  requires  change  and  motion;  and  the  best  pos- 
sible programme  is  to  travel  from  place  to  place,  from  ocean  to  lake,  in 
valley  and  on  mountain,  putting  to  tho  test  the  qualities  of  every  loca- 
tion. The  chances  are,  that  by  the  time  the  healfch-seeker  has  deter- 
mined the  most  salubrious  spot,  he  will  have  regained  his  health. 

Although  nothing  short  of  actual  trial  will  determine  the  adaptation 
of  climate  or  locality  in  a  given  case,  yet  we  may  often  discriminate  in 
regard  to  patients.  Those  having  rheumatic  or  neuralgic  complications 
should  avoid  the  sea-board.  So  should  those  who  are  sensitive  to  cold, 
and  whose  hands  and  feet  lose  their  temperature  on  slight  exposure. 
On  the  contrary,  when  cold  induces  prompt  reaction  and  has  no  chilling 
effect — when  exposure  induces  a  speedy  glow  of  the  surface — in  other 
words,  when  there  is  an  abundant  supply  of  animal  heat,  the  ocean 
climate  is  likely  to  be  best  adapted. 

There  are  two  opposite  courses  of  hygienic  treatment  appropriate  to 
consumptives — an  outdoor  life  on  the  one  hand,  and  housing  and  protec- 
tion on  the  other.  Up  to  a  given  point  in  the  progress  of  each  case  the 
former  is  applicable;  after  that  the  latter.  There  is  no  proper  medium. 
As  soon  as  the  patient  ceases  to  be  able  to  live  almost  wholly  in  the 
open  air,  domestic  comfort  must  be  diligently  sought.  In  the  ocean 
climate  particularly,  fire  should  be  kindled  on  the  hearth  morning  and 
evening. 

ADVICE   TO   CONSUMPTIVES. 

It  is  now  a  well-established  principle  in  therapeutics,  that  an  outdoor 
life,  for  those  predisposed  to  phthisis,  or  in  the  incipient  stage,  is  pro- 
phylactic and  curative  beyond  any  other  course.  Owing  to  the  absence 
of  rain  for  six  months  of  the  year,  and  the  small  number  of  rainy  days 
in  the  other  six  months,  California  furnishes  opportunities  for  carrying 
out  this  plan  almost  unrivaled  in  any  other  country. 

"  Camping  out''  is  getting  to  be  a  common  practice  with  invalids.  A 
party  is  formed,  and  some  mountain  nook  or  other  desirable  spot  is 
selected,  where,  with  tents  and  simple  bedding  and  cooking  utensils,  the 
company  spend  their  time  in  fishing  and  hunting  and  recreation  of  all 
kinds;  and  if,  happily,  they  are  provided  with  the  intellectual  means,  in 
the  practical  study  of  the  charming  Book  of  JSfature.  Not  only  do 
consumptives  in  the  early  stages  of  disease — ^in  the  early  stages  alone, 
however^encounter  with  safety  the  exposure,  but  they  almost  inva- 
riably improve  in  health  and  strength. 

I  regard  this  subject  as  of  great  importance,  and  well  worthy  of  more 
attention  than  has  hitherto  been  conceded  to  it  by  the  profession. 
Having  been  applied  to  frequently  by  letter  from  the  Atlantic  States, 
and  personally  by  visitors  seeking  a  health  resort  on  this  coast,  to 
escape  from  threatened  pulmonary  disorder,  and  having  in  former  years 
recommended  such  applicants  to  towns  and  settlements  in  the  interior 
or  in  the  south,  I  have  more  recently  adopted  what  has  certainly  proved 
to  be  a  better  course,  and  which  is  embodied  in  the  following  instruc- 
bions: 

"Set  out  and  seek  for  yourself  the  place  you  want.  If  you  are  able 
jO  ride  in  the  saddle,  be  sure  and  do  so  every  day,  wherever  you  are. 
kop  at  a  place  only  as  long  as  your  health  improves.  Buy  a  horse  or 
,  mule,  mount  him,  and  strike  out  through  the  country,  over  vale  and 
Qountain,  on  an  exploring  expedition.     If  the  weather  is  hot,  use  the 
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ea,rly  morning,  and  lay  by  froni  the  hot  sun,  or  for  other  good  cause. 
Keep  moving,  up  to  the  point  of  endurance.  Eat  anything  your  appe- 
tite craves.  Accustom  yourself  to  rough,  wholesome  fare.^  Drink  all 
the  milk  you  can,  and  if  you  can't  get  milk,  drink  cream. ''Avoid  all 
spirituous  and  fermented  drinks,  especially  if  you  have  an  appetite  for 
food  or  milk.  Always  wear  flannel  next  the  skin.  Never  omit  the 
daily  worship  of  Cloacina." 

REIiATION    or  PHTHISIS   TO   RACE   AND   NATIONALITY. 

The  mortuary  statistics  of  San  Francisco,  as  compiled  by  the  Health 
Officer,  Dr.  Henry  Gibbons,  Jr.,  and  published  in  his  annual  report, 
show  ^^Q  hundred  and  sixteen  deaths  from  phthisis  in  the  year  ending 
June,  eighteen  hundred  and  seventy-five,  exclusive  of  Chinese,  from 
whom  no  authentic  returns  can  be  procured.  Of  this  number  there 
were:  Born  in  California,  fifty-two;  born  in  the  Atlantic  States,  one 
hundred  and  thirty;  born  in  foreign  countries,  three  hundred  and  thirty- 
two;  unknown,  two.  That  is  to  say,  only  one  fourth  of  the  decedents 
from  phthisis  were  Americans,  so  called,  for  the  fifty-two  born  in  Cali- 
fornia were  of  the  Spanish  and  Indian  races.  The  proportion  of  Ameri- 
can adults  to  foreigners,  in  the  population  of  San  Francisco,  is  about 
two  to  three,  so  that  if  the  Americans  had  suffered  from  the  disease  as 
much  as  foreigners,  the  figures  would  stand  thus:  Deaths  among  Amer- 
icans, one  hundred  and  eighty -five;  deaths  among  foreigners,  two  hun- 
dred and  seventy-three.  If  we  extend  the  inquiry,  to  ascertain  what 
foreign  nationality  has  suffered  most,  we  shall  find  a  remarkable  dis- 
parity to  the  prejudice  of  the  Irish  race,  which,  with  about  one  half 
the  foreign  population,  furnishes  two  thirds  of  the  deaths  in  that  popula- 
tion. Though  these  results  are  not  exact,  yet  I  am  confident  that  they 
are  not  far  from  the  truth.  I  do  not  hesitate  to  assert  that,  in  San  Fran- 
Cisco,  there  is  much  less  tendency  to  pulmonary  consumption  in  the 
native  Anglo-Saxon  stock  than  in  any  of  the  foreign  races.  In  hospital 
practice  this  is  well  marked,  and  in  ray  own  private  practice  it  has  been 
not  less  so.  I  have  taken  the  pains  to  inquire  among  niy  brother  prac- 
titioners, who  very  generally  unite  with  me  in  the  belief  that  phthisis 
seldom  originates  in  the  climate  of  San  Francisco  among  the  American  popu- 
lation. A  large  proportion  of  the  deaths  of  Americans  have  been  of 
individuals  who  have  left  their  Atlantic  homes  after  the  development  of 
the  disease. 

But  why  should  the  Irish  people  suffer  so  fearfully  from  this  cause? 
Not  on  account  of  poverty  and  want,  for  there  is  not  a  city  in  the  world 
where  the  laboring  classes  are  so  well  housed,  so  well  clothed,  and  so 
well  fed  as  in  San  Francisco.  A  large  proportion  of  them  own  their 
homes,  and  enjoy  the  comforts  and  luxuries  of  life  to  a  rare  extent. 

There  is  more  reason  for  ascribing  the  prevalence  of  phthisis  among 
the  Irish  people  to  the  very  opposite  condition,  namely,  the  change 
from  the  rugged  and  comparatively  out-door  life  of  their  native  coun- 
try to  the  ease  and  indulgence  of  a  higher  civilization.  It  is  a  well- 
known  fact  that  the  aborigines  of  this  coast,  when  transplanted  from 
their  wigwams  to  American  homes,  become  sensitive  and  liable  to  dis- 
ease, and  their  diseases  tend  to  the  lungs  and  are  rapidly  fatal.  Again, 
it  is  observed  that  whilst  the  inhabitants  of  cities  may  plunge  with  im- 
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punity  into  the  rugged  life  of  the  mining  camp,  a  return^from  "  rough- 
ing it"  to  the  luxui'ies  of  a  city  home  ia  fraught  with  danger. 

In  the  estimation  of  some  writers,  the  Irish,  as  a  race,  are  prone  to 
phthisis.  Perhaps  the  tendency  is  increased  by  the  very  general  habit 
of  their  females  to  indulge  in  strong  drink.  There  is  no  nationality  in 
which  both  sexes  are  so  addicted  to  this  practice;  at  least  such  was 
formerly  the  case,  though  a  great  and  a  blessed  change  is  in  progress 
among  them,  through  the  agency  of  their  temperance  associations. 

I  may  be  permitted  another  remark  on  this  topic.  If  there  were  any 
prophylactic  virtue  in  whisky  as  against  phthisis,  the  Irish  people 
ought  to  exhibit  a  marked  exemption  from  that  malady. 

THE    EPIZOOTICS    OP     1873   AND    1875. 

In  1873^  and  now  again  in  1875,  an  equine  influenza  marched  across 
the  continent  from  the  Atlantic  to  the  Pacific  Ocean.  In  1873  it 
approached  in  two  directions — from  Texas,  through  Arizona,  on  the 
south,  and  northward  by  the  great  route  of  travel  through  Utah  and 
Nevada.  In  the  present  year  it  descended  on  this  coast  in  an  universal 
shower,  without  noticeable  approaches.  The  only  epidemic  of  which 
we  have  any  knowledge  as  having  crossed  the  continent  previously, 
was  the  malignant  cholera  of  1850,  which  pursued  nearly  the  same 
course  as  the  epizoon  of  1873,  though  less  distinctly  marked  in  its 
advance  and  less  rapid  in  its  march. 

To  those  who  regard  the  winds  as  the  means  of  wafting  the  seeds  of 
epidemic  disease,  a  fact  of  some  interest  presents  itself  for  considera- 
tion. At  the  time  of  the  march  of  the  horse  plague  over  the  Sierras 
and  its  precipitation  on  the  western  slope,  a  constant  current  of  air  was 
sweeping  from  the  ocean  in  the  direction  exactly  opposite.  Not  only 
did  this  great  atmospheric  wave  occupy  the  lower  stratum  of  air  in 
contact  with  the  earth's  surface,  but  it  extended  upwards  to  the  region 
of  the  cirrhus  clouds,  as  their  course  from  day  to  day  demonstrated. 
Perhaps  there  is  no  point  on  the  globe,  in  the  region  of  population  and 
civilization,  where  a  deeper  and  more  uninterrupted  current  of  air 
sweeps  in  a  more  uniform  course.  And  it  was  in  the  teeth  of  this  wave 
that  the  epizootic  sped  on  swift  wing  across  the  Sierras,  and  from  the 
mountains  to  the  sea. 

The  epidemics  under  consideration  derive  a  special  interest  from  their 
evident  relation  to  human  health.  For  two  years  prior  to  1873,  our 
State  had  enjoyed  a  remarkable  exemption  from  disease.  But  simulta- 
neously with  the  accession  of  the  horse  influenza,  or  rather  in  anticipa- 
tion of  it,  a  general  tendency  to  eruptive  and  contagious  disorders  was 
manifested,  particularly  among  children.  '  Measels,  whooping-cough,  and 
scarlatina  were  developed  quite  suddenly  in  all  directions.  For  the  first 
time  on  the  Pacific  Coast,  cerebro  spinal  meningitis  appeared  as  an 
endemic,  invading  a  few  localities  in  the  northern  section  of  the  State. 

The  relation  of  cattle  plagues  to  human  health  is  a  question  of  great 
importance.  Comparative  anatomy  and  physiology  have  thrown  much 
light  on  the  anatomy  and  physiology  of  man:  and  it  will  scarcely  be 
doubted  that  comparative  pathology  and  epidemiology  can  be  made  to 
serve  a  similar  useful  purpose.  The  interests  of  medical  science  demand 
a  complete  history  of  the  epidemics  of  1873  and  1875,  particularly  the 
former,  from  some  competent  member  of  our  profession  in  the  Atlantic 
States,  where  the  sources  of  information  abound. 
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Department  of  Public  Instruction,  ) 

Sacramento,  November  1st,  1875.  J 

To  His  Excellency, 

EOMUALBO   PaCHECO, 

Governor  of  California: 

Sir:  In  accordance  with  the  provisions  of  subdivisions  two  and  three 
of  section  fifteen  hundred  and  thirty-two  o£  the  Political  Code,  I  have 
the  honor  herewith  to  submit  to  your  Excellency  the  Sixth  Biennial 
Keport  of  the  Superintendent  of  Public  Instruction,  for  the  school  years 
ending  June  thirtieth,  eighteen  hundred  and  seventy-four  and  eighteen 
hundred  and  seventy-five. 

Yery  respectfully,  your  obedient  servant, 

HEJSTEY  N.  BOLANDBE, 
Superintendent  of  Public  Instruction. 
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REF^OIIT. 


INTRODUCTION, 

Since  my  last  report,  twenty  nine  thousand  nine  hundred  and  iSfty. 
three  children  have  been  added  to  oar  school  population;  one  hundred 
and  seventeen  new  school  districts,  supporting  three  hundred  and 
twenty-two  schools,  have  been  organized;  two  hundred  and  seventy- 
four  new  school  houses  have  been  built  and  furnished,  and  old  school 
houses  refurnished,  at  a  cost  of  six  hundred  and  thirteen  thousand  seven 
hundred  and  foviy  six  dollars  and  sixty-one  cents;  the  school  expendi- 
tures have  been  increased  by  five  hundred  and  forty -four  thousand  eight 
hundred  and  eighty-five  dollars  and  nine  cents;  the  school  property  has 
increased  in  worth  one  million  eleven  thousand  two  hundred  and  sixty- 
two  dollars  and  eighty -five  cents;  the  average  school  terms  have  been 
lengthened  1.33  months,  being  now  7.47  months  as  against  6.14  months 
in  eighteen  hundred  and  seventy- three;  thirtj^-four  districts  as  against 
four  hundred  and  sixty-four  in  eighteen  hundi'ed  and  seventy- three, 
maintained  school  less  than  six  months;  seven  hundred  and  sixty-five 
districts,  as  against  three  hundred  and  sixty-one  in  eighteen  hundred 
and  seventy-three,  maintained  school  more  than  six  months;  and  seven 
hundred  and  eighty-seven  districts,  as  against  six  hundred  a;nd  thirty- 
seven  in  eighteen  hundred  and  seventy-three,  maintained  school  eight 
months  and  over. 

On  the  other  hand,  there  is  a  decrease  of  .82  per  cent  in  the  enroll- 
ment of  census  children  in  public  schools;  a  decrease  of  5.18  per  cent  in 
the  average  number  of  census  children  belonging  to  public  schools;  a 
decrease  of  3.93  per  cent  in  the  number  of  census  children  in  daily 
attendance  at  public  schools;  and  an  increase  of  .91  per  cent  in  the 
number  of  census  children  who  do  not  attend  school  during  the  school 
year.  Again,  while  the  total  number  of  children — including  those  over 
seventeen  years  of  age — who  have  attended  public  schools  at  anj'  time 
during  the  school  year,  is  twenty -three  thousand  three  hundred  and 
thirty-seven  more  than  in  eighteen  hundred  and  seventy-three,  yet  the 
average  number  belonging,  i,  e,  children  who  attend  school  long  enough 
that  they  can  be  considered  as  'pupils^  is  increased  by  only  eight  thou- 
sand two  hundred  and  forty  two;  and  the  average  daily  attendance  is 
increased  by  only  eight  thousand  five  hundred  and  sixty-sixl 
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In  relief  to  this  showing  of  our  educational  statistics,  I  must  note  a 
gi'eat  advance  in  the  number  of  first  grade  schools,  i,  e,y  high  schools, 
grammar  schools,  and  schools  in  which  high  school  and  grammar  grade 
studies  are  taught  in  addition  to  the  lower  grade  studies;  the  greater 
number  of  teachers  holding  high  grade  certificates;  in  the  better  sala- 
ries paid  to  lady  teachers;  in  the  greater  amount  of  funds  spent  for  school 
apparatus,  one  half  of  our  districts  being  now  supplied,  at  least  partly, 
with  apparatus.  Much  remains  yet  to  be  done,  however,  in  the  equip- 
ment of  school  houses;  for  one  fifth  of  our  districts  have  not  yet  even 
the  outhouses  demanded  by  decency;  three  fourths  of  the  districts  have 
not  suitably  improved  school  grounds;  one  half  of  the  districts  do  not 
furnish  their  schools  with  the  necessary  appai*atus;  and  nearly  one  half 
of  the  disti'icts  have  not  furnished  their  school-rooms  with  improved 
furniture. 

On  the  whole,  however,  the  statistical  exhibits  are  very  satisfactory 
and  encouraging.  There  are  limits  beyond  which  statistics  cannot  go. 
To  paraphrase  a  saying  of  Napoleon  I,  "Statistics  mean  the  keeping  of 
an  exact  account  of  the  cost  of  education;"  but  no  statistics  will  show 
the  educational  outcome  realized  from  our  sj'stem.  It  is,  therefore,  not 
strange,  that  whilst  our  statistics  8how  remarkable  progress,  there  is,  on 
the  other  hand,  a  very  general  impression  abroad,  that  in  the  vital  pai*t 
of  our  sj^stem — the  education  of  our  children — there  is  no  progress, 
and  that  no  progress  is  possible  until  a  radical  change  has  been  made  in 
our  system  of  education.  I  have,  therefore,  devoted  considerable  space 
to  the  discussion  of  the  changes,  as  I  see  them,  necessary  to  be  made 
in  our  system  of  instruction.  I  have  done  more;  I  have  for  very  many 
subjects  given  an  extended  description  of  the  method  of  handling  the 
subject.  The  opinion  gains  daily  more  ground,  that  an  educational 
report  should,  in  addition  to  the  necessary  statistics,  give  an  account  of 
the  education  demanded  by  the  wants  of  the- age;  the  correct  methods 
of  handling  the  different  subjects  of  instruction;  in  short,  that  a  report 
should  be  a  hand-book  for  educators?  Hence  it  will  be  found  that  our 
State  reports  leave  the  more  or  less  sterile  discussion  of  statistics,  and 
turn  their  attention  more  and  more  to  the  internal  economy  of  our 
schools:  the  qualification  of  our  teachers;  the  subjects  of  study  taught, 
and  the  manner  of  teaching  them;  the  text-books  required;  the  adapting 
of  our  instruction  to  the  eveiy-day  wants  of  life;  etc. 
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and  seventy.five,  mfy  beTarrnVrSKSuowL?-'''' "^''^^^'^  ^"""^ 

I CENSUS   STATISTICS. 

(a.)    Enumeration  of  Children. 


J^umber  of  white  boys  between  the  ages  of  5 


an 


79,820 
,   77,691 
^T^:if7   "''^^  ^'''''•^°  >«*--"  *he  ages  of  | 

Increase 

^iTu'lUT'  boys  between  the  ages  of  5 


580 
484 


''T:!:^^^^sf!^^^''^^^^'^^'^^'^l    ''''' 


Increase 

""rd^rl.'"'""  ^"^^  between  the  ages  of  5 
Ifumber  of  lndian'giHs'b;iw;'en -ihe 


694 
448 


and  17  .....7.""....:        """"^^en  the  ages  of  5 
"TaS^i?  '"'""  ^'''■'^'•«"  ''«*'^««n  'he  ages  of 

Increase.., 


85,7{ 
83,62 


575 

492 


""rand^n.::-^"  ''"'^^^  between  the  ages  of  ~~ '^ 


1,067 
914 
123 

629 

484 

1,113 
1,070 
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Total  number  of  census  children  between  the 
ages  of  5  and  17 - 

Total  number  of  census  children  between  the 
ages  of  5  and  15  in  1873 


Increase. 


!Nuraber  of  white  children  under  5  years  of  age.. 
Number  of  negro  children  under  5  j^ears  of  age.. 
Number  of  Indian  children  under  5  years  of  age. 

Total  number  of  children  under  5  years  of  age... 

Total  number  of  children  under  5  years  of  age 

in  1873 


Increase. 


1874. 


159,717 


74,322 

348 
206 


74,876 


1875. 


171,563 
141,610 


29,953 


78,003 
385 
262 


78,650 

70,086 


8,564 


The  last  Legislature  changed  the  age  of  census  children.  From  eigh- 
teen  hundred  and  sixty-six  to  eighteen  hundred  and  seventy-four,  the 
Census  Marshals  listed  the  children  between  five  and  fifteen  years  of 
age;  since  then,  the  children  between  ^ve  and  seventeen  years  of  age. 
A  direct  comparison  of  the  census  statistics  of  eighteen  hundred  and 
seventy  four,  with  the  statistics  of  previous  years,  is,  therefore,  not 
possible,  as  the  increase  for  eighteen  hundred  and  seventy-four  includes 
the  increase  of  children  between  ^ve  and  fifteen  years  of  age,  and  the 
number  of  children  between  fifteen  and  seventeen  years  of  age. 

Comparing  the  census  statistics  of  eighteen  hundred  and  seventy-four 
with  those  of  eighteen  hundred  and  seventy-five,  it  will  be  found  that 
the  increase — eleven  thousand  eight  hundred  and  forty-six,  or  nearly 
7.42  per  cent — is  abnormally  large.  The  large  immigration  which 
poured  into  the  State  during  the  Spring  of  eighteen  hundred  and  sev- 
enty-five, must  liave  largely  added  to  our  school  population.  .The  per- 
centage of  increase  for  previous  years,  stands  as  follows: 


From 
From 
From 
From 
From 
From 
From 
From 
From 


1866  to 

1867  to 

1868  to 

1869  to 

1870  to 

1871  to 

1872  to 

1873  to 

1874  to 


1867, 
1868, 
1869, 
1870, 
1871, 
1872, 
1873, 
1874, 
1875, 


10.80  per  cent. 

8.30  per  cent. 

8  28  per  cent. 
10.04  per  cent. 

6.84  per  cent. 

5.56  per  cent. 

3,10  per  cent. 

no  comparison  possible. 

7.42  per  cent. 


9 

(.b.)    School  Attendance  of  Census  Children. 

(^0— AT  PUBLIC   SCHOOLS. 


^public  «5hlV*'  '^"'^'•^"  ^"^^  ^«^«  attended 
year   ...  '^°^  *  ""^  ''"""^  ^^^  ^^'^oo' 

Number  of  negro' chVldren'who' have' attended 
yeai'?..'!'.!:'!f  ""^"-"^  ^"""g  the  Soot 

feai'?..'!!'.*!:'''.^*.""^*''"^  during  the  school 
Totain amber  of  census  children  who  have  at 

Average  daily  attendance  of  ce'n's'us'chi'l'dr'e'n 

Percentage  of  total  number  enrolled 
Percentage  of  total  number  enrolled 'i'n'i'sTS 


Percentage  of  average  number  belon^in^ 
Percentage  of  average  number  belonging  in'lSTa 


Percentage  of  daily  attendance.. 
Percentage  of  daily  attendance  in"l8'7'3'. 

Decrease,  equivalent  to  6  742 


for  Tsm. .:..  ''*^  "^"^""^  children 


to  Jun1\l'^^reS%aee'L"tn'Sd"^'r^"  '""^^^^  -^  aeventy-four, 
sixteen  thousand  efghX^^^d  „nd"ninT'"-^-^^^'  ""^  '^''"^'•^d  and' 
enrolled  in  the  pubUo  schooL  of  this  Staf.''h  TT  '^'^'^'^^  ^«^« 
thousand  three  hundred  and  fif?;  census  chld^-'in ''"'^  eeventy-seven 
number  of  census  children  belonffinHo  n„h  •  V',*-'  *''«  ^^^^age 
sidered  as  having  been  actual  S/nAr'''..'-''''^^*"-''^''  ^^  con- 
sixty-ninethousfndslxhSed^andfif^S  •V"*''"''  '^''°«'«'  ''"^  only 
ciaily  attendance  during 'the"  t^hiirtlm^fflj  Z::iS^^r''  '^ 

2 /9\ 


2-0 
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From  tbe  following  table,  it  will  appear  that  since  eighteen  hundred 
and  seventy-two,  the  percentage  of  census  children  which  can  be  con- 
sidered as  actual  pupils  of  our  public  schools,  has  considerably  decreased; 
the  number  in  daily  attendance  has  also  decreased;  and  we  have  since 
eighteen  hundred  and  seventy  three,  even  a  decrease  in  the  percentage 
of  census  children  enrolled  in  the  public  schools: 


Tear. 


1866. 
1867. 
1868. 
1869. 
1870. 
1871. 
1872. 
1873. 
1874, 
1875. 


85,152 
94,349 
102,183 
110.642 
121J51 
130,116 
137,351 
141,610 
159,717 
171,563 


37,906 
54,726 
60,946 
67,834 
70,030 
83,628 
92,255 
97,681 
105,890 
116,896 


44.51 
58.00 
59.64 
61.31 
57.44 
64.27 
67.55 
68.96 
66.29 
68.14 


> 

5-.  3  0?? 

I  I 


28.232 
41,411 
45,667 
52,1(38 
50,155 
65,949 
71,481 
71,170 
70,279 
77,350 


33.15 
43.89 
44.69 
47.15 
41.19 
50.68 
52.04 
50.26 
44.00 
45.08 


> 


?>  Cu 


64,375 
63,063 
63,651 
69,658 


Co 

5 


46.86 
44.53 
39.85 
40.60 


(2.) — AT   PRIVATE   SCHOOLS. 


1874. 


1875. 


Number  of  white  census  children  who  have  attended 
only  private  schools  at  any  time  during  the  school 
year , 

Number  of  negro  census  children  who  have  attended 
only  private  schools  at  any  time  duri-ng  the  school 
year 

Number  of  Indian  census  children  who  have  attended 
only  private  schools  at  any  time  during  the  school 
year ... 


Total  number  of  census  children  who  have 
attended  only  private  schools  at  any  time 
during  the  school  year 


Percentage  of  census  children  who  have  attended 
only  private  schools 

Percentage  of  census  children  who  have  attended 
only  private  schools  in  1873 


Decrease,  equivalent  to  154  census  children  for  1875. 


14,052 
78 
19 


14,149 


8.86 


14,939 
64 
18 


15,021 


8.75 
8.84 


.09 
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beJ^ofTtrXuL'n  fn'lr^^^^^^^^^^  to  the  steady  ,,,,,,3^  .^  ,,^  „„, 
hundred  and  sixty  sfx  29  92IJZZ    I  ^.u^^'^  «*''"^*''«-     I"  «ighte, 


1866  . 

1867  . 

1868  . 

1869  . 

1870  .. 

1871  . 

1872  .. 

1873  .. 

1874  .. 

1875  ,. 


85,152 
94,349 
102,183 
110,642 
121,751 
130,116 
137,351 
141,610 
159,717 
171,563 


25,475 

29.S 

18,182 

19,3 

17,654 

17.2 

17,344 

15.6 

24,654 

20.3 

17,029 

13.5 

13,787 

10,0 

12,507 

8.8^ 

14,149 

8,8i 

15,021 

8,7i 

(3.) — AT  NO   SCHOOLS. 


Number  of  white  census  children  who  have  at- 
tended  no  school-during  the  school  year.  . 

I^umber  of  negro  census  children  who  have  at- 
tended no  school  during  the  school  year.... 

Ifumber  of  Indian  census  children  who  have  at- 
tended no  school  during  the  school  year 

Total  number  of  census  children  who  have  at- 
tended no  school  during  the  school  year. 


Percentage  of  census  children  who  have  at- 
tended  no  school  during  the  school  year 

Percentage  of  census  children  who  have" at-' 
tended  no  school  daring  the  school  year  in  1873 

Increase  equivalent  to  1,561  census  children  for 
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Since  eighteen  hundred  and  sixty-six,  the  non-attendance  of  censns 
children  has  been  as  follows: 


^     Year, 

Listed  on 
census. 

Attended  no 
school. 

Percentage. 

1866 

1867 

1868 

85,152 
94,349 
102,183 
110,642 
121,751 
130,116 
137,351 
141,610 
159,717 
171,563 

21,771 
21,441 
23,583 
25,464 
27,067 
29,459 
30,780 
31,422 
39.678 
39,646 

25.57 
22.62 

23.08 

1869 

23.01 

1870 

1871 

1872;. 

1873 

1874 

1876 

22.23 
22.64 
22.41 
22.19 
24,84 
23.11 

TO  recapitulate: 


Total  number  of  census  children  who  have  at- 
tended public  schools  at  an^'  time  during  the 
school  year 

Total  number  of  census  children  who  have  at- 
tended only  piMvate  schools  at  any  time  during 
the  school  year ^ 

Total  number  of  census  children  who  have  at- 
tended no  school  during  the  school  year 

Percentage  of  census  children  enrolled  in  public 
schools • •- 

Percentage  of  census  childi'cn  enrolled  in  pri- 
vate schools'. 

Percentage  of  census  children  attending  no 
school 


1874. 


1875. 


116,896 

15,021 
39,646 


68.13 

875 

23.12 


But,  in  order  to  obtain  a  correct  estimate  of  the  attendance  at  school 
of  census  children,  we  must  take  the  average  number  belonging—that 
is,  the  number  of  children  who  can  be  considered  as  actual  pupils  of 
the  public  schools — instead  of  the  total  number  enrolled,  as  in  this 
number  are  included  all  those  who  attend  for  so  short  a  time — sometimes 
only  for  a  day,  or  at  longest  for  a  week — that  they  cannot  be  classed  as 
pupils  of  the  public  schools.  The  real  school  attendance  will  then 
stand: 


13 


1874. 


Number  of  ;;n8;9chndr;n;u;';dingD08ch;oi8: 
^'sZl^l^lT'"'"  "''"'^'''°  attending  public 


1875. 


14,149 
75,289 


^TSlT/!"   ^''°«"^«''«^'Wren*atteod.ng    „o 


44.00 

8.86 

47.14 


7T,35C 

15,021 
79,192 


45.08 
8.75 
46.27 


(c.)    Nativity  of  Gemm  Children. 


theZafuyl^  224  6^3  oh/lenTT'""'  *^  ^«°«"«  ^^'^^<^'-  reported 
According  to  thele  reports  r  hTn  "^^^^*^S"  seventeen  years  of  age 
and  seventy-four.'      ^       '         ^^'^  '''  ^^'^  S*»'«'  i°  eighteen  hundred 

^242n?  °«"^« ■^'-n  children,  both  parents  native  born- 
85  88?  n«f'^*  K^™  ^^'■'^'•"°'  «°«  Parent  foreign  born  ' 
IS  Sgttrnt'ila.'"'^  P^--^*'  ^-'^^"  ''«-' 

Or,  expressed  in  percentages,  in  eighteen  hundred  and  seventy-foar- 

the""  nati^erof  2^2fm\zZT;:oriZ'  *?H°  ''^"^"^  ^^--^^^^^  -p-^-'« 

Their  nativity  stands:  "°^  """'*  *''^''  seventeen  years  of  age. 

^OR'llt  "^*•''^  ^'■"'  ^"tf'  parents  native; 
-6,962  native  born,  one  parent  foreign  born; 

«'II!  "      '^  ^u''"'  ^""^^  P*"-*" ts  foi^ign  born; 
0,444  loreign  born.  ' 

Or,  eipfe,„d  l„  perc.«t.g<„,  i„  eight„„  t„„j,^  „^  ..v,My.fi„. 
39.73  per  cent  of  our  children  were  of  foreifn  parents         ' 
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IL — SCHOOL  STATISTICS. 
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(a.)    Number  of  Jyistrieta  and  Schools, 


Total  number  of  school  districts 

Total  number  of  school  districts  in  1873.. 


Increase.. 


Kumber  of  first  grade  schools 

Kumber  of  first  grade  schools  in  1873.. 


Increase- 


Number  of  second  grade  schools 

Number  of  second  grade  schools  in  1873,. 


Increase.. 


Number  of  third  grade  schools 

Number  of  third  grade  schools  in  1873.. 


Decrease . 


Total  number  of  schools. i 

Total  number  of  schools  in  1873.. 


Increase.. 


Under  " first  grade  schools*'  are  included  high  schools, 
grammar  schools,  and  first  grade  schools,  t.  e.,  schools  in 
which  some  pupils  are  in  the  first  grade.  Under  "  second 
grade  schools ''  are  included  intermediate  schools,  and  sec- 
ond grade  schools,  t.  e.,  schools  in  which  no  pupil  pursues 
studies  beyond  the  second  grade.  Under  **  third  grade 
schools  "  are  included  primary  schools,^  and  thiid  grade 
schools,  i.  e.,  schools  in  which  no  pupil  pursues  studies 
beyond  the  third  grade. 

(6.)    School  Attendance,. 

"Whole  number  of  boys  enrolled  on  Register 

"Whole  number  of  girls  enrolled  on  Register 

Total  number  enrolled ..«♦« 

Total  number  enrolled  in  1873 


Increase.. 


Average  number  belonging 

Average  number  belonging  in  1873. 


Increase.. 


Average  daily  attendance 

Average  daily  attendance  in  1873.. 


Increase.. 


1874. 


1,512 


718 


737 


550 


2,005 


63,138 
57,102 


120,240 


79,807 


72,283 


1875. 


1,579 
1,462 


117 


875 
465 


410 


770 
761 


545 

642 


97 


2,190 
1,868 


322 


68,493 
62,437 


130,930 
107,593 


23,337 


86,637 
78,395 


8,242 


78,027 
69,461 


8,566 


NZb^lr  :„"S  in"  ^^l^^rtP  *«  Advanced  Grade.. 
Number  enrolled  in  Info^^^-'.""^  ^'J?"  <^™<^«  School 

NuoaberenrollelirpS^ro'^^iflSsto.'^^^^^^ 
Percentage  of  pupils  in  High  SchooU 

Schools. "  P'*   '"  Intennediate,  or  Second  Grade 

Percentage  of  PupH^'ln  PHm^yror^M  GrideSch^oiZ 
Cc)    Length  of  JSchool  Terms, 

B£SSa:|»a£SJr.av=::| - 

Pecrease , ^^^^^ 

^ft?4hStt^  f ^''^'  ^'^  '»-*'«  or  over,  but  less 

ff4htt!rn\t'v&Er^^ 


Increase.. 


s.^sssia:s 


or  over  m  1873, 


Increase. 
^«Iufe%cCotehe"st'a^'  schools  we™  maintaini"for 

Increase 

^schiof  ^^'^^'"^  ^^*  ^"ffl^Jent  funds  for 


school  ...j.:;:;n.r:._:;i:;f^,^;^^       ^"  ^'«^*  "months 

id,)    Teachers, 
Number  of  male  teachers..  . 

iN umber  of  male  teachers  in  1873.17. ""i;;; ;;;;;;; |  957 

^  Increase ,. 

NfJm^''  Of  female  teachers ( 

iXumber  of  female  teachers  in  1^^J'!^!J^!Z.'^!Z^":\ I  ^'^^^ 

Increase 

Total  number  of  teachers 

lotal  number  of  teachers  in  1873 !Z'"Z.' 


Increase . 
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1874. 

1875. 

Average  monthly  salary  paid  to  male  teachers  ....* 

$83  82 

$84  93 

Average  monthly  salary  paid  to  male  teachers  in  1873 

84  28 

Increase .♦. «. ., 

$      65 

Average  monthly  salary  paid  to  female  teachers 

$65  20 

^  01 
63  S7 

Average  monthly  salary  paid  to  female  teachers  in  1873 

-r 

$4  64 

Teachers  who  have  taught  id  the  same  school  more  than 
one  year , *.................«*... 

329 
969 

584 

248 

264 

460 

Numher  of  teachers  who  attended  County  Institutes  ......... 

1,494 
669 

Number  of  teachers  who  subscribed  for  some  educational 
journal 

Number  of  teachers  who  are  graduates  of  the  California 
State  Normal  School 

241 

Number  of  teachers  who  are  graduates  of  any  State  Nor- 
mal School «... 

275 

(c.)    County  Superintendents, 

Number  j3f  school  visits  made  by  County  Superintendents 

Number  of  school  visits  made  by  County  Superintendents 

in  1873 

2,969 

3,621 
2,046 

Increase  • .,*.•.•.. .« , 

1,575 

Number  of  Trustees  appointed  by  County  Superintendents. 

Number  of  Trustees  appointed  by  County  Superintendents 

in  1873 

921 

1,186 
926 

Increase 

260 

Number  of  certificates  granted  to  male  teachers., 

333 
703 
681 
326 

$43,390  00 

431 

Number  of  certificates  granted  to  female  teachers 

952 

Number  of  aDolicants  reiected .  . 

1,083 
164 

Number  of  certificates  renewed 

Amount  of  salaries  Daid  Countv  SuDerintendent<$..... 

$43,622  00 
40,170  00 

Amount  of  salaries  Daid  Countv  SuDerintendents  in  1873.... 

Increase  ..♦.. ♦ 

$3,452  00 

Average  annual  salary  paid  County  Superintendents 

Average  annual  salary  paid   County  S^iiperintendents  in 

$867  80 

$838  89 
803  40 

Increase 

$35  49 

(/.)    Miscellaneous  School  Statistics, 
Number  of  new  school  houses  erected 

99 

175 

Number  of  new  school  houses  erected  in  1873 

126 

49 

4 
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1874. 


are  not  suitably  improved... 


Districts  whose  schools  are  well  ventilated" 

Is  ^ 


iSSSSrSf5?Sfei..., 


Districts  ^hose  schoo  s  ar^  w.'JP""*^  T^"]"  P?"-"  t»r,^turZ... , 
Districts  whose  schools  are^i' »'■«<*  ^»h  aPParatus.... 
ratus -'-noois  are  passably  supplied  with  appa-  I 

Districts  whoso  ;cwfra;ep;;;;r7y7appVi^d7itha^^^^^^^^^^ 

Numh^r  5  '''^°.''  ?"■  «''<>'•«<'  Children 

if  umber  of  schools  for  colored  childreS  in  1873.: 

Decrease 


1,146 

382 
1,217 

321 
1,370 

118 

369 
1,159 
1,443 

631 
292 
700 
2m 

312 
924 


23 


afc[«ii=tisaiTSK;ffiri 


448 


Decrease, , 


"'B$3^3"'^''i'^^i^s^t' 


Increase.., 


Number  of  school  visits  made  by  Trustees 

Number  of  school  visits  made  by  other  persons.. 


2,969 


7,654 
48,113 


III.— FINANCIAL    STATISTICS. 


1875. 


1,320 

324 
1,295 
329 
1,509 
112 
411 
1,220 
1,553 
66 
621 
416 
604 
382 

501 
763 


19 
22 


3 

339 
414 


75 


3,621 
2,046 


1,575 


8,944 
51,839 


(a.)    Receipts, 

m  .  ,  .        109,495  86 

Xotal  receipts  from  all  sources U^T^^ZZ 

• 12,510,670  21 

3^(9) 


$387,761  11 
1,210,808  49 
1,116,630  06 

315,682  %i& 

360,576  98 
$3,390,359  30 


Digitized  by 


$2,510,670  21   $3,390,359  3( 
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1874. 


1875. 


Percentage  of  School  runds  from  State  apportion  men  ts..... 
Sntage  of  School  Tunds  from  County  apportionments.. 
Percentage  of  School  Punds  from  other  sources 

Increase  since  1873,  in  receipts  from  State  apporti6nments,^ 

22.77  per  cent 

In  receipts  from  miscellaneous  sources. 

In  total  receipts  from  all  sources • 

Decrease  since  1873,  in  receipts  from  county  apportion- 
ments, 13.36  per  cent..-..,.....;.  ■-. ;;; 

In  receipts  from  city  and  district  taxes 


17.01 
53.06 
29.93 


35.71 
32.90 
31.39 


$780,588  89 

60,074  68 

838,580  23 


63,542  39 
46.842  39 


Amount  of  State  apportionments  per  census  ch^ld  •... ......... 

Amount  of  State  apportionments  per  census  child  m  18/3., 


3.05 


Increase . 


Amount  of  county  apportionments  per  census  c|;|]^r--gl„ 
Amount  of  county  apportionments  per  census  child  in  18/3. 


Decrease. . 


Total  receipts  of  all  kinds  per  census  cHj^ .-.••— • 
Total  receipts  of  all  kinds  per  census  child  m  18/.3.. 


8.34 


7.59 

3.18 


4.41 


6,44 
7.31 


15.72 


Increase ' 

(6.)    Expenditures  for  School  Iht^voses. 


Amount  paid  for  teachers'  salaries.... V'*:;-;V:';,*;'"  V'*px* 

Amount  paid  for  rent,  repairs,  fuel,  and  contmgent  ex^ 


Amount  paid  for  school  libraries 

Amount  paid  for  school  apparatus.. 


$1,560,830  16 

331,952  30 

21,752  82 

4,152  80 


.87 


19.76 

18.02 


1.74 


Total  current  expenses •—;;•;***• 

Amount  paid  for  sites,  buildings,  and  school  iurniture.. 


Total  expenditures  of  all  kinds- 


Percentage  of  current  expenses  P^^^  for  teaeW  s^^^^^^^^ 
Percentage  of  current  expenses  paid  for  ^^"^"^f^^^-*  f^^^^ 

Pe^rcSgeoFcur^^^ 

Percentale  of  current  expenses  paid  for  school  apparatus... 


$1,918,688  08 
192,467  25 


$2,111,155  33 


$1,810,479  62 

381,806  62 
33,962  72 
10,713  02 


$2,236,961  98 
421,279  36 


$2,658,241  34 


81.35 

17,30 
1.13 

.22 


Increase  since  1873  in  amount  paid  for  teachers'  salaries 

In  amount  paid  for  contingent  expenses,  etc ; 

In  amount  paid  for  libraries 

In  amount  paid  for  school  apparatus • 

In  total  expenditures  of  all  kinds 

Cost  of  tuition  per  scholar  enrolled  in  public  ^^'^^^^^^^^^^^^ 

Cost^of  tuition  per'schoiar  in  average  attendance 

Cost  of  tuition  per  scholar  m  daily  attendance • 


80  93 

17.07 
1.52 

.48 


$12.98 
19.56 
21.59 


$.376,112  69 

106,131  91 

9,083  24 

6,347  32 

497,675  16 

31,120  86 

544,885  09 


$13.83 
20.89 
23.20 


1874. 

1876. 

Total  cost  (current  expenses)  per  scholar  enrolled  in  public 
schools  during  the  year , 

$15.95 

24.04 
26.54 

$17.0 
25  8 

Total  cost  per  scholar  in  average  attendance 

Total  cost  per  scholar  in  daily  attendance 

28  6 

(c.)    JSxpenditiires  from   Unapportioned  County  School 
Fund, 

Cash  drawn  for  County  Institutes 

$2,157  60 

10,108  73 

2,468  21 

$2,936  4 

Cash  drawn  for  County  Boards  of  Examination 

Cash  drawn  for  postage,  stationery,  etc 

12,396  6 
4,163  2 

Total  expenditures  from  unapportioned    County  School 
Fund , 

$14,734  54 

$19,496  3 
14,805  9 

Total   expenditures  from  unapportioned    County  School 
Pand  for  1873 

Increase , , 

$4,690  3 

{d,)     Valuation  of  School  J^^operty, 
Valuation  of  sites,  school  houses,  and  furniture 

$4,269,884  35 

'127,566  13 

38,691  79 

$4,879,328  3 

138,564  6 

50,785  2 

Valuationof  school  libraries 

Valuation  of  school  apparatus 

Total  valuation  of  school  property... 

$4,436,142  27 

$5,068,678  3< 
4,057,415  4 

Total  valuation  of  school  property  in  1873 , 

Increase , 

$1,011,262  8. 

PROGRESS. 

Since  the  school  year,  ending  June  thirtieth,  eighteen  hundred  anc 
sixty-seven,  no  greater  progress  has  been  made  in  popular  education  it 
California  than  during  the  school  3'ear  ending  June  thirtieth,  eighteer 
hundred  and  seventy -five.  From  July  first,  eighteen  hundred  and  sixty 
six,  to  June  thirtieth,  eighteen  hundred  and  sixty-seven,  for  the  firs! 
time  in  the  history  of  the  State,  every  public  school  was  made  entirely 
free  for  every  child;  and  an  important  transition  was  thereby  marked 
in  popular  education.  But,  though  every  public  school  was  made  free, 
the  ways  and  means  provided  for  the  public  schools,  and  the  manner  ol 
apportioning  these  means  to  the  different  districts,  were  for  years  such 
that  only  in  the  centers  of  wealth  and  population  the  children  had  suffi- 
'Cient  facilities  for  obtaining  a  good  common  school  education,  whilst  in 
4ill  other  sections  of  the  State  the  school  systeni  was  but  a  pretense  for 
popular  education.  The  sj^stem  went  further,  for  in  some  cases  it  even 
thrust  districts  from  without  its  pale.  Hundreds  of  districts  did  not 
ireceive  sufficient  funds  to  maintain  in  every  year  the  three  months' 
school  guaranteed  b}'  the  Constitution  to  every  district  of  the  State. 
Up  to  June  thirtieth,  eighteen  hundred  and  seventy- four,  districts  whose 
number  of  census  children  fell  below  a  certain  figure — twenty  for  some 
<oounties,  up  to  as  high  as  thirty  for  others — did  not  receive  for  any  one 
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school  year  sufficient  funde  to  maintain  a  three  months'  school  for  that 
year. 

Thanks  to  the  last  Legislature,  however,  for  the  school  year  ending 
June  thirtieth,  eighteen  hundred  and  seventy-five,  and  for  the  first  time 
in  the  history  of  this  State,  every  district  received  sufficient  funds  for 
not  only  a  three  months'  school,  hut  for  at  least  a  six  months'  school. 
Xhe  progress  thereby  made  in  popular  education  can  hardly  be  over 
estimated.  Short  school  terms— which,  until  last  year,  have  been  the 
rule  and  not  the  exception  in  a  majority  of  the  districts  of  the  State — 
place  within  the  reach  of  our  children  only  such  fragmentary  bites  of 
instruction  which  are  only  a  little  better  than  none  at  all.  Every  sys- 
tem of  popular  education  which  does  not  insure  to  every  district  of  the 
State  at  least  an  eight  months'  school  every  year,  is  but  a  sham.  Long 
school  terms  are  the  sine  qua  non  without  which  it  is  impossible  to  give 
our  children  the  full  measure  of  the  amount  and  quality  of  education 
needed  by  them.  Happily,  the  wise  action  of  the  last  Legislature  has 
secured  to  our  schools  this  first  factor  in  every  successful  system  of 
popular  education.  The  results  of  this  action  are  patent.  In  eighteen 
hundred  and  seventy-three,  only  43.3  per  cent  of  all  the  districts  main- 
tained an  eight  months'  school;  in  eighteen  hundred, and  seventy-five, 
this  percentage  is  raised  to  49.53;  in  eighteen  hundred  and  seventy-two, 
over  four  hundred  and  sixty-four  districts,  or  31.74  per  cent  did  not 
keep  a  six  months'  school;  in  eighteen  hundred  and  seventy- five,  the 
number  has  diminished  to  34,  or  2.15  per  cent  of  all  the  districts  in  the 
vState.  In  other  words,  all  but  thirty-four  districts  maintained  at  least 
a  six  months'  school. 

This  unprecedented  advance  in  the  popular  education  of  our  State  is 
due  to  two  causes:  First,  the  munificence  of  the  last  Legislature  in 
more  than  quadrupling  the  amount  of  school  money  to  be  raised  by 
State  tax;  and,  second,  the  change  made  in  the  manner  of  apportioning 
the  School  Fund  among  the  aistricts.     This  I  shall  now  consider. 


THE  NEW  METHOD  OF  APPORTIONING  SCHOOL  MONEY. 

In  ray  last  report  I  pointed  out  that  the  time-honored  method  of  ap- 
portioning school  moneys  pro  rata,  according  to  the  number  of  census 
children,  must  always  discriminate  most  unjustly  against  the  thinly 
populated  districts  of  the  State.  In  bringing  this  matter  to  the  atten- 
tion of  the  Legislature,  I  used  the  following  language: 

"The  law  [in  1873]  is  faulty,  not  so  much  primarily,  by  not  providing 
sufficient  funds,  as  by  not  providing  for  an  equitable  apportioning  of 
the  funds.  At  present  the  State  and  county  school  funds  are  appor- 
tioned to  the  school  districts,  not  in  propoi'tion  to  the  needs  of  each  dis- 
trict, but  in  proportion  to  the  number  of  census  children.  The  number 
of  census  children  belonging  to  a  district  determines  the  amount  of 
funds  apportioned  to  the  district;  but,  within  a  certain  limit,  the  num- 
ber o,f  census  children  does  not  determine  the  expenses  of  maintaining 
a  public  school.  Thus  one  district  may  have  fifteen  census  children, 
another  fifty;  still  the  same  amount  is  needed  by  each  district  to  main- 
tain a  school  for  a  definite  length  of  time.     Yet  the  former  district  may 
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not  obtain  enough  funds  for  a  three  months'  school,  while  the  latter  dis- 
trict perhaps  receives  enough  funds  for  an  eight  months'  school.  To 
give  a  specific  example:  In  Solano  County,  where  the  total  amount  per 
census  child  of  State  and  County  School  Funds  was  last  year,  in  round 
figures,  sixteen  dollars,  a  district  with  fifteen  census  children  received 
two  hundred  and  forty  dollars—just  enough  for  a  four  months'  school, 
if  the  money  was  used  exclusively  for  the  payment  of  the  teacher's 
salary,  and  this  salary  did  not  exceed  sixty  dollars  per  montli.  The 
district  having  ^t'ty  children  received  eight  hundred  dollars — sufficient 
for  an  eight  months',  yes,  a  ten  months'  school,  besides  enabling  the 
district  to  employ  a  better  teacher  by  paying  a  better  salary,  to  make 
some  repairs  and  improvements,  or  to  make  some  additions  to  the  appa- 
ratus or  the  librarj^  if  needed — things  which  were  placed  within  the 
reach  of  the  former  district  only  by  means  of  voting  a  special  tax.  In 
short,  the  longest  terms,  the  best  schools,  the  best  teachers,  the  best 
and  most  complete  furniture,  apparatus,  and  library,  are  given  to  the 
district  having  a  sufficient  number  of  census  children;  whilst  a  district 
wanting  these  is  proportionally  curtailed  in  its  educational  facilities. 
Now,  except  there  is  an  inherent  right  in  numbers  to  warrant  it,  such 
discrimination  is  a  blot  upon  our  school  system,  and  should,  if  possible, 
immediately  bo  removed,  or  our  system  fails  in  the  object  by  reason  of 
which  alone  it  can  claim  our  recognition  and  support:  the  free  and 
equal  education  of  all  the  children  of  the  State,  irrespective  of  the 
standing  in  society,  or  the  residence  of  their  parents. 

"On  first  sight,  it  might  seem  that  increased  taxation  would  be  the 
most  expeditious  way  of  finding  an  adequate  remedy.  Let  us  see.  In 
order  to  agree  upon  the  end  in  view,  let  us  assume  that  an  eight  months' 
school  for  every  district;  irrespective  of  its  number  of  census  children, 
is  the  desideratum.  It  is  plain  that  if  we  obtain  funds  sufficient  for  a 
district  having  the  minimum  number  of  census  children,  we  shall  have 
sufficient  funds  for  every  district.  No  minimum  number  of  census 
children  has  been  established  by  law;  let  us,  therefore,  assume  fifteen 
to  be  the  minimum  number,  although  there  are  quite  a  number  of  dis- 
tricts having  less  than  fifteen  children,  and  there  is  one  district  which 
has  only  07ie  child.  In  the  summaries,  fronting  the  report,  six  hundred 
and  ninety-nine  dollars  is  given  as  the  average  amount  needed  for  an 
eight  months'  school,  for  every  teacher  employed.  For  large  districts, 
maintaining  first  grade  schools,  this  average  is  below  the  amount 
needed;  but  for  a  district  with  fifteen  childreu,  it  is  most  likelj''  in  excess 
of  the  amount  needed.  Let  us  assume,  then,  that  a  teacher  is  engaged 
for  sixty  dollars  per  month,  we  need  four  hundred  and  eighty  dollars 
for  salary;  add  twenty  dollars  for  fuel,  repairs,  stationery,  and  Library 
Fund  deducted  from  State  apportionments,  and  we  have  five  hundred 
dollars  needed  by  the  district   to   maintain  an   eight  months'  school. 

*  *  *  In  order,  then,  to  give  a  district  having  fifteen  children 
five  hundred  dollars,  we  must  apportion  nearly  thirty-four  dollars  per 
census  child,  which  means  that  we  must  raise  by, county  and  State 
taxation  nearly  five  million  dollars,  exclusit^e  of  what  may  be  needed 
for  building  purposes.  I^ow,  even  if  the  attempt  to  raise  such  a  sum 
were  not  preposterous,  the  larger  districts,  that  is,  those  having  more 
than  fifteen  census  children,  would  be  surfeited  with  funds.  A  city  like 
Oakland  would  receive  one  hundred  and  two  thousand  dollars — forty- 
three  thousand  four  hundred  and  two  dollars  more  than  it  expended 
last  year  for  a  ten  months'  school.  We  must,  therefore,  abandon  the 
idea  that  we  can  increase  the  State  and  County  School  Funds  suffi- 
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ciently,  that,  when  they  are  apportioned  to  the  several  districts  in  pro- 
portion to  the  number  of  census  children,  each  district  will  receive  even 
only  the  minimum  amount,  five  hundred  dollars,  needed  for  an  eight 
months*  school." 

I  deem  it  necessary  to  repeat  here  my  remarks  made  in  eighteen 
hundred  and  seventy-three,  because,  in  my  opinion,  the  amount  of  school 
mpneys  raised  is,  primarily,  of  less  importance  than  the  manner  of  appor- 
tioning these  school  moneys;  and  I  hold  it  to  be  my  duty,  therefore,  to 
warn  the  Legislature  against  entertaining  any  proposition  looking 
toward  a  return  to  the  old  system  of  pro  rata  apportionments  of  school 
monej's.  Such  a  return  may  be  demanded  by  the  larger  districts,  which 
lose  under  the  new  method  of  apportioning  school  moneys;  but  it  can 
be  easily  shown  that  under  the  pro  rata  system  these  very  districts 
would  enjoy,  in  undue  proportion,  what  is  paid  for  by  the  whole  county. 
Thus  Stockton  did  not  have,  in  eighteen  hundred  and  seventy-three, 
one  third  of  the  assessable  property  of  San  Joaquin  County;  yet  it 
received  for  the  same  year,  more  than  one  third  of  all  the  school 
moneys  belonging  to  San  Joaquin  County.  It  is  a  fact*,  that  previous 
to  July  first,  eighteen  hundred  and  seventy-four,  the  larger  districts 
have,  at  the  expense  of  the  smaller  ones,  enjoyed  greater  educational 
facilities  than  those  to  which  their  assessment  roll  entitled  them;  in 
other  words,  the  smaller  distncts,  whilst  themselves  enjoying  but  sorry 
educational  facilities,  were  taxed  to  support  the  schools  of  the  larger 
districts.  Therefore  justice,  as  well  as  the  pressing  needs  of  the  smaller 
districts,  demanded  a  method  of  apportioning  school  moneys  which 
would  equalize  the  educational  facilities  of  districts.  I  recommended 
such  a  method  to  the  last  Legislature,  and  this  method  was,  in  its  most 
important  features,  enacted  into  a  law  in  Senate  Bill  Nnrabor  Fifty  six. 
The  following  epitome  of  the  bill,  with  comments,  written  by  me  for 
the  California  Teacher ^  will  show  the  modus  operandi  by  which  the  new 
method  of  apportioning  school  moneys,  first,  equalizes  the  school  facili- 
ties of  the  districts,  and  secondly,  gives  a  sufficiency  of  funds  to  each 
district: 

"First — Five  hundred  dollars  has  be^n  fixed  as  the  minimum  amount 
of  school  funds  which  every  district  must  receive  for  every  teacher 
assigned  it. 

**  Second — For  every  one  hundred  census  children,  or  fraction  thereof 
of  not  less  than  fifteen,  one  teacher  must  be  assigned  to  a  district.  In 
other  words,  a  district  having  from  fifteen  to  one  hundred  and  fourteen 
census  children,  is  entitled  to  one  teacher;  a  district  with  more  than 
one  hundred  and  fourteen  and  less  than  two  hundred  and  fifteen,  is 
entitled  to  two  teachers,  etc.  For  every  teacher  to  which  a  district  is 
thus  found  to  be  entitled,  the  district  must  receive  five  hundred  dollars. 
In  order  that  existing  districts  with  less  than  fifteen  census  children  be 
protected,  a  provision  has  been  inserted  in  the  law  whereby  a  district 
having  ten  and  less  than  fifteen  census  children,  will  receive  three  hun- 
dred dollars.  But  no  new  district  can  be  formed  unless  there  are  at 
least  fifteen  census  children  in  the  proposed  new  district. 

"Third — Provisions  are  made  that  the  school  revenue  is  at  least 
large  enough  to  give  five  hundred  dollars  to  each  district  for  every 
teacher  assigned  it.  But  for  most,  if- not  all,  counties,  the  school  reve- 
nue will  be  large  enough  to  leave  a  balance  after  ^vq  hundred  dollars 
have  been  apportioned  to  each  district.     This  balance  must  be  appor- 
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tioned,  in  proportron  to  the  number  of  census  children,  among  the  dis- 
tricts having  not  less  than  fifty  census  children.  So  that  districts 
having  between  fifteen  and  forty-nine  census  children  will  receive  no 
more  than  five  hundred  dollars,  whilst  districts  having  fifty  and  up- 
wards, will  receive  more  than  five  hundred  dollars. 

"From  this  epitome  it  will  appear:  First — That  a  district  must  have 
at  least  fifteen  census  children  in  order  to  be  entitled  to  the  minimum 
amount  of  school  funds.  This  number  may  appear  very  small,  but  it 
was  ado2>ted  in  order  not  to  discriminate  too  severely  against  the 
sparsely  settled  districts.  Secondly — Five  hundred  dollars  is  the  mini- 
mum amount  of  school  fund  which  every  district  must  receive.  This 
amount  will  enable  a  district  to  keep  an  eight  months'  school.  After 
deducting  the  contingent  expenses,  and  the  ten  per  cent  from  State 
School  Fund  for  Library  Fund,  sufficient  funds  will  remain  on  hand  to 
enable  the  district  to  pay  its  teacher  from  fifty  to  sixty  dollars.  This 
salary  is  certainly  low  enough.  A  teacher  will  have  to  teach  eight 
months  (which  will  in  most  cases  be  all  the  time  for  which  a  teacher 
will  find  employment  during  the  year)  in  order  to  earn  from  four  hun- 
dred to  four  hundred  and  eighty  dollars;  deduct  from  one  hundred  and 
eighty  to  two  hundred  and  forty  dollars  for  board  (a  very  low  estimate), 
and  very  little  will  be  left  for  clothes,  books,  etc.  And  yet  there  is  an 
ex-Countj'  Superintendent  in  this  State,  and  one  who  has  been  in  ofldce 
for,  we  believe,  twelve  yeai's,  who  contends  that  forty  dollars  a  month 
is  sufficient  pay  for  the  teachers  of  small  districts.  That  is  to  say,  a 
teacher  is  to  earn  about  three  hundred  and  twenty  dollars  per  annum, 
pay  out  of  this  at  least  one  hundred  and  eighty  dollars  for  board,  and 
then  dress  herself  out  of  the  remainder  as  a  lady,  and  buy  the  necessary 
books  and  literature  to  keep  abreast  in  her  profession.  Surely  our 
domestics  are  hotter  paid,  for  work  whose  intrinsic  merit  and  cost  of 
fitting  oneself  for,  is  as  naught  compared  with  the  work  demanded  of 
teachers  And  this  ex  County  Superintendent  therefore  says  that  *  the 
idea  advanced  by  some  educators  to  place  the  minimum  amount  at  five 
hundred  dollars  for  each  district,  will  prove  that  the  districts  containing 
the  least  number  of  children  will  fare  best.' 

"We  are  glad,  however,  that  the  Legislature  was  more  liberal-minded, 
and  fixed  i\vQ  hundred  dollars  as  the  minimum  amount.  We  hope  the 
next  Legislature  will  raise  this  minimum  to  at  least  six  hundred  dollars. 
It  certainly  needs  no  argument  to  prove  that  the  best  salary  can  com- 
mand the  best  teacher.  If  we  now  give  the  smaller  districts  just 
enough  funds  so  that  they  can  pay  teachers  just  enough  to  keep  them 
from  Starving,  physically  at  least,  whilst  the  larger  districts  receive 
funds  enough  to  be  able  to  paj^  salaries  somewhat  commensurate  wMth 
the  services  demanded,  we  discriminate  against  tbe  smaller  districts  as 
much  as  ever.  For,  naturally  enough,  the  best  teachers  will  be  found 
where  the  best  salaries  are  paid;  and  the  smaller  districts  will  have  to 
be  contented  with  the  crumbs  and  leavings  from  the  educational  tables 
of  the  larger  districts. 

"We  hold,  therefore,  that  five  hundred  dollars  is  the  minimum  wnth 
which  a  district  having  the  minimum  number  of  census  children  can  be 
expected  to  maintain  an  eight  months'  school.  But,  as  this  amount  is 
too  small  for  the  larger  districts,  we  proposed  a  way  of  apportioning 
school  funds  (see  the  Fifth  Biennial  lieport,  page  sixty- three),  by  which 
a  district  with  MtQQxv  census  children,  would  have  received  exactly  five 
hundred  dollars,  and  all  districts  having  more  than  that  number  of  cen- 
sus children,  so  much  additional  per  census  child.     But  this  plan  was 
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held  to  be  too  complicated;  and  the  Legislature  determined  that  all  dis- 
tricts  having  fifteen  and  less  than  fifty  census  children,  should  receive 
five  hundred  dollars,  and' all  districts  having  fifty  or  more  census  chil- 
dren should  receive  the  balance  remaining  on  hand  after  ^ve  hundred 
dollars  have  been  apportioned  to  every  district  for  every  one  hundred 
children  or  a  fraction  thereof  of  not  less  than  fifteen. 

"That  even  this  is  a  great  step  in  advance,  will  appear  from  the  fact 
that  ot'  eight  hundred  and  thirty-seven  districts  having  less  than  fifty 
census  children,  seven  hundred  and  eighty-six  districts  (or  over  fifty  per 
cent  of  all  the  districts  in  the  State)  never  yet  received,  and  perhaps 
never  would  receive,  under  the  old  law,  five  hundred  dollars  for  any  one 
school  year. 

<*  Senate  Bill  Number  Fifty  six  provides  that  whilst  ^ve  hundred  dol- 
lars is  apportioned  to  the  smaller  districts,  the  larger  districts  shall 
receive  as  much,  and  perhaps  more,  as  they  have  received  heretofore. 
It  does  this  in  the  following  manner:  First,  the  State,  by  quadrupling 
its  support  to  the  common  schools,  will  nearly,  in  many  counties  alto- 
gether, in  some  counties  more  than  supply  the  means  to  give  the  smaller 
districts  the  five  hundred  dollars  to  be  apportioned  to  them.  Nearly  all, 
in  some  counties  all,  in  a  few  counties  more  than  all,  the  County  School^ 
Fund  will  therefore  go  to  the  larger  districts.  The  minimum  amount  of 
the  County  School  Fund  will  be,  in  many  counties,  sufficient  to  comipen- 
sate  the  larger  districts  for  what  they  may  lose  on  the  State  apportion- 
ment. But  should  this  minimum  amount  not  be  sufficient,  the  larger 
districts  certainly  will  have  influence  enough  to  induce  the  Board  of 
Supervisors  to  raise  county  school  funds  enough  to  insure  an  eight 
months'  school  to  those  districts." 

The  new  method  of  apportioning  school  moneys  has  been  in  force  for 
just  one  school  year  (July  first,  eighteen  hundred  and  seventy-four,  to 
June  thirtieth,  eighteen  hundred  and  seventy-five),  and  we  can  now 
judge  of  its  workings  from  experience.  As  might  have  been  expected, 
five  hundred  dollars  has  proven  not^to  be  sufficient  to  maintain  an  eight 
months'  school  in  most  of  the  districts.  There  were  for  the  school  year 
ending  June  thirtieth,  eighteen  hundred  and  seventy  five,  nine  hundred 
and  twenty-four  districts  in  the  State  which  did  not  receive  sufficient 
funds  from  the  State  and  county.  It  would  be  desirable,  therefore,  to 
raise  the  minimum  amount  which  every  district  must  receive  to  at  least 
six  hundred  dollars. 

lu  regard  to  the  second  feature  of  the  new  method  of  apportionment, 
viz.:  that  for  everyone  hundred  census  children  or  fraction  thereof,  of 
Dot  less  than  fifteen,  a  definite  amount  of  school  moneys  must  be  directly 
apportioned  to  each  district,  opinions  differ  somewhat.  The  reasons 
which  induced  me  to  advocate  this  feature  of  the  law — and  which  rea- 
sons are  now  as  operative  as  they  were  two  years  ago — were  set  forth 
in  my  last  report  as  follows: 

"It  was  shown  above,  that  within  certain  limits  the  expenses  of  main- 
taining a  school  a  stated  length  of  time  are  the  same,  be  the  district  large 
or  small.  This  will  furnish  us  with  the  data  for  devising  a  method  of 
apportioning  school  funds  by  which  all  districts  may  have  equal  school 
facilities,  without  the  necessity  of  levying  excessive  taxes.  In  other 
words,  if  we  determine  once  the  limits  between  which  the  expenses  of 
maintaining  a  school  are  the  same,  irrespective  of  the  number  of  census 


25 


children  in  the  several  districts,  we  have  the  data  necessary  fbr  devising 
a  proper  method  of  apportioning  school  funds. 

"How  can  we  determine  these  limits?  The  number  of  census  chil- 
dren belonging  to  a  district  do  not  determine  the  expenditures  for 
school  purposes.  The  average  number  attending  the  schools  of  the 
district  determines  the  number  of  teachers  needed,  and  the  number  of 
teachers  determines  the  expenditures,  A  district  having  from  four  to 
^ve  hundred  census  children  may  have  an  average  attendance  at  school 
of  only  forty,  and  need  the  services  of  only  one  teacher;  whilst  another 
district,  with  only  half,  or  less,  the  number  of  census  children,  may 
have  an  average  attendance  at  school  which  necessitates  the  employ, 
ment  of  two,  or  even  three  teachers.  Such  cases  are  not  mere  suppo- 
sitions, but  they  are  real.  One  district  of  the  first  kind  had  thus 
accumulated  several  thousand  dollars,  which  were  lying  idle  in  the 
treasury,  whilst  eve^y  other  district  in  the  county  had  to  close  its 
school  for  want  of  funds. 

"  But  it  would  be  inconvenient  to  make  the  average  attendance  at 
school  the  basis  of  apportioning  school  funds.  It  is  preferable,  for 
various  reasons,  to  apportion  still  according  to  the  number  of  census 
children,  but  not  in  proportion  to  the  number,  but  taking  as  basis  the 
number  of  census  children  represented  by  the  average  attendaiice  at  school. 
Except  as  between  counties  in  apportioning  the  State  School  Fund,  for 
as  in  no  county  the  average  attendance,  nor  even  the  total  number  en- 
roiled,  equals,  much  less  exceeds,  the  total  number  of  census  children, 
it  would  be  an  injustice  against  those  counties  which,  as  it  is,  contribute 
more  towards  the  State  School  Fund  than  they  receive  in  apportion- 
ments, to  lessen  their  receipts  by  abandoning  the  present  method  of 
apportioning.  This  may  not  seem  clear  on  first  thought,  hut  the  fact 
is,  no  matter  how  accounted  for,  that  the  average  attendance  is  less 
than  the  number  of  census  children,  in  proportion  to  the  density  of  popu- 
lation and  the  length  of  school  terms.  Such  a  county  as  San  Francisco 
would  lose  nearly  five  per  cent  by  having  the  proposed  method  substi- 
tuted for  the  present  method,  in  apportioning  the  State  School  Fund 
between  the  counties.  The  proposed  method  of  apportioning  must, 
therefore,  be  applied  only  to  the  districts  of  a  county. 

"It  is  shown  in  the  introductory  summaries  that  the  average  number 
of  census  children  belonging  to  pnblic  shools  is  50,26  per  cent  of  the 
total  number  of  census  children.  If  we  include,  as  we  should,  for  we 
must  provide  for  their  education  also,  the  number  of  children  over  fif- 
teen  years  of  age  who  attend  public  schools,  the  percentage  of  the 
average  attendance  is  only  very  slightly  increased,  being  even  now  but 
55.36.  For  every  one  hundr^Sd  census  children,  then,  belonging  to  a 
district,  only  fifty-five  children  attend  school;  a  number,  perhaps,  a  lit- 
tle large  for  one  teacher,  but  certainly  too  small  for  two  teachers.  But 
should  a  district  have  over  one  hundred,  up  to  two  hundred  census  chiU 
dren,  the  average  number  belonging  would  necessitate  the  employment 
of  at  least  two  teachers.  As  a  general  rule,  it  may  be  safely  laid  down, 
that  for  every  additional  one  hundred  census  children  belonging  to  a 
district,  an  additional  teacher  must  be  employed  That  this  rule  will  not 
work  in  every  case  will  be  evident,  for  in  every  district  the  percentage 
of  the  average  number  belonging  is  not  as  low  as  the  average  percent- 
age of  the  whole  State.  And  then  in  the  larger  cities,  the  special 
teachers  of  music,  drawing,  penmanship,  and  phonography,  the  super- 
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vising  teachers,  and  teachers  of  evening  schools,  added  to  the  number 
of  regular  teachers  in  charge  of  classes,  may  change  the  number  of 
teachers  from  one  to  two  for  one  liundred  census  children.  (In  San 
Francisco,  one  teacher  is  employed  for  every  sixty-eight  censuH  chil- 
dren; in  Oakland,  one  teacher  for  every  fiftj^-five  census  children;  for 
the  whole  State,  one  teacher  for  ever^^  sixty-five  census  children.) 

"  Thus  it  may  be,  tiiat  for  some  districts,  and  especially  for  the  larger 
incorporated  towns  and  cities  having  Boards  of  Education,  one  teacher 
must  be  reckoned  for  ever  3^  sixty -eight  or  less  of  census  children;  but 
if  sixty-eight,  or  even  seventy- live,  were  adopted  as  the  basis  upon 
which  to  calculate  the  numl)er  of  teachers  to  be  reckoned  to  each  dis- 
trict, I  have  found  from  an  actual  imd  thorough  examination  of  the 
reports  for  eighteen  hundred  and  sevenlj^-three,  that  the  number  of 
districts  which  would  receive  the  number  of  teachers  actually  employed 
by  them,  would  be  far  overbalanced  bj^  the  number  of  districts  which 
would  receive  an  allowance  of  teachers  in  excess  of  the  number  at 
present  emplo^^ed  by  them.  And  this,  as  will  soon  be  clear,  at  the  ex- 
pense of  the  larger  districts. 

"  The  proposed  method  of  apportioning  State  and  county  school  funds 
is,  then,  that  for  every  hundred  census  children,  or  fraction  thereof,  one 
teacher  be  allowed  to\  district,  and  for  every  teachrr,  a  certain  amount 
of  school  funds.'* 

It  was  only  after  thorough  examination  of  every  other  available  basis 
of  apportionment,  such  as  according  to  the  average  attendance  at  school, 
and  others,  that  I  found  that  the  oiAj  feasible  basis  was  the  one  advo- 
cated in  the  above  extract,  and  which  was  ilnally  adopted,  with  a  slight 
amendment,  by  both  legislative  committees  on  education.  As  already 
stated,  farther  study  of  the  question  but  confirms  mo  in  my  opinion. 

One  feature  of  the  new  method  of  apportionment  has  not  worked  very 
satisfactorily,  viz:  that  "ail  school  moneys  remaining  on  hand  after 
apportioning  five  hundred  dollars  to  each  district  having  fifteen  census 
children  or  more,  for  every  teacher  assigned  it,  and  after  apportioning 
three  hundred  dollars  to  districts  having  less  than  fifteen  census  chil- 
dren, must  be  apportioned  to  the  several  districts  having  not  less  than 
fifty  census  children,  in  proportion  to  the  number  of  census  children  in 
each  district."  It  has  been  found  that  in  several  counties,  the  districts 
with  not  less  than  fifty  census  children  have  received  more  than  suffi- 
cient funds,  whilst  the  districts  with  less  than  fifty  census  children 
have  suti:ered  for  want  of  funds.  Several  County  Superintendents  have 
therefore  recommended  that  the  balance  remaitung  on  hand  should  be 
apportioned  pro  rata  among  all  the  districts,  irrespective  of  the  number 
of  census  children  belonging  to  them.  But  such  a  modification  of  the 
law  would  work  a  serious  i injury  if  not  an  injustice  against  the  larger 
districts.  This  was  pointedly  shown  during  the  last  legislative  session, 
when  Mr.  Crawford,  the  School  Superintendent  of  San  Joaquin  County, 
urged,  in  a  communication  to  the  Stockton  Independent,  the  necessity  of 
having  all  districts,  irrespective  of  their  number  of  census  children,  par- 
ticipate in  the  pro  rata  apportionments.  In  answer  to  him,  it  was 
shown  that,  for  instance,  Stockton  would  lose,  under  the  proposed  new 
method  of  apportionment,  about  six  thousand  dollars;  but  that  if  the 
clause  complained  oi'hy  Mr,  Crawforii  were  stricken  out,  Stockton 
would  lose  ue*dr\j  two  thousand  dollars  more.  And  so,  in  proportion 
with  ail  the  other  larger  districts.  The  clause  was  therefore  needed  to 
protect  the  larger  districts  against  too  great  a  loss. 
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tbs,  a^a  p,opo8ed,  therefore  a%lafwh1h'''M°u'""''''-  -^  fo^'esaw 
objection  to  the  new  method  o^'  ^nnn  J  ^'ould  have  obviated  this 

be  found  explained  i^  fuH  in  „'v  ^^1^^  (which  will 

briefly,  that  first,  a  certain  fixed  amoumT/!'  P'''^'«>*'3;-8even  et  seq.)  is, 
for  every  one  hundred  census  oh n,Wn  ''^  ^PPO'-t'on*"!  to  each  district 
than  fifteen;  and   secondiv  th«t  .1  °''  ^^^.^'^n  thereof,  of  not  less 

portionments  of  th^ri^*  •:Lti,t  oThlnd'ft  '"  '\  ^I'  '^'^  «' 
received  its  fixed  amount.     tC    3-  ?J^     .  after  each  district  has 
dreddoJlars-but  such  that  tZtrftluhZV ''  to  be-i,ot  five  h„,„. 
.      receive  just  five  hundred  dollars  fVomhn  fi      ?"  ''''"'"'  ''''''^^®"  ^'" 
rata  apportionment.     For  over?  census  chil/1  """^V"*  P'""  '^^  P''^ 
will  receive  an  additional  amount      Po,  n^^,  .    ^7^  ''f'^^"'  '^  ^'^'rict 
to  my  last  report.     I  the.e  nSpd  o,  .   h   "  explanation,  I  must  refer 
apportioned  to  each  distr  ct  fs  to  be  wi"'\ '*'"  ^^"^  ^"'0"»'  »«  bo 
to  the  explanation  given  on  naL^e  m^       t    •^^^"""nK  that,  according 
amount  or  absolute'apporUonmcnf  to  bf  .        T  ^""V^^PO'^  the  fixed 
hundred  and  seventy  dttrreverv  ""fhT /^  r"*"  ^''*'''*'*  *«  ^o"'' 
fraetiou  thereof  of  not  lees  thMnfift^      1  hundred  census  children,  or 
pro  rata  must  be  larg'o  enough  to  tte'a'mtra^f"''  *^>°  apportioned 
dollars  per  census  child.     A  distrfclwlth   fiff     *PP'"'^"*"'"^"'-of  two 
then  receive  «470  (absolute  aDDorinn-.^vT  t^""""  ^•^"^'-^n  will 
with  sixteen  census^hildrer.,  Si^O+^ers/lsto'^^^'r^^^^      «  ''^^'^'^^ 
census  children,  $4704.60x«^--S5QO    ^  J".  •  .  '  a  district  with  sixty 
ten  census  children,  «470+n0vSrtcn''''*T''  ^'*''  ^ne  hundred  and 
and  fifty,  S9404-150x«2=Sl  24?  etT         '■  "     '"'"''  ""''^  °°''  ^""^'"ed 

ca?ertr;ea;::g7  s±;iir 'sir'"^  ^^'^^^-  ^^^^^y^'  -  -^vo. 

siraple  in  practiue.*  The  reaC  for  fh«?  ^:**'T 'ntrieate.  but  are  very 
fixed  amount,  above  spokerof  o  J  f.nrT"f.  '"^'•'<'««'e-^ '«.  that  thi 
formula,  and  from  the^expression  o^"  tulJ"^  ^""*^  ^^  «°  algebraical 
intricacies.  I  shall  show  'Ihe  work  nt.nfn"'"'^  '".  '"^'^''^  ••^■«"'t  the 
ment  by  an  example:  ^oikings  of  this  method  of  apportion- 

oc^Z>oi^:r,^::^y^Z:"''"'''"'  -ust  apportion  all  State  and 

to^y?aic"ffi,;r:.^rtVctr°r;tv;;r'^^     ^'^*-^  --^^^'-i 

fraction  thereof,  as  shown  bv    Z  !?v?  hun.lred  census  children  or 

2.     He  must  ascertin'thfto  "l  n^mb^r^fte^h^'^'  T^"^' 

adding  together  the  number  of  tf.'LX,.l       •     ^^'"'^'-'^^  *or  the  county  by 

.  3.     Five  hundred  doCs  shlll  be    L'''?""^  '"  "^«  '^^^'''^  distWcts; 

tioned  to  each  district  fot-^^verv    eaci    v  .T'"""";"  "'"''""*  '"  ^^  »P1'«'-' 

tioned  to  each  district  in  thrfd^lo'"  ng  n^Si::''^  '*'  ^"^  ™-^  ^'^  «PPor- 

qu&i  fo^^hTfoun^ty,''e"miuipK;"fi"L  rTV'  ^^''-'  ^^^^^  -- 
u«mber  of  teachers  Ivtieooaniy  "^   ''^  '"  '^^  ^^tal 

scLo^l  f"ndt  bot"^  3"co?irtrn'^"^^^  ?^  *°'«'  ^-"-^  ^^ 
school  year,  then  the  amount  to  hi'  ^-^PP^'-t'oncd  the  next  preceding 
«very  teacher  assigned  irmuet  be  foZrK''"i'^'^  each^district  fo?- 
school  funds  apportioned  the  next  n,rr^^  "'Z'^'^'  ^^^  ^'""""t  «f  ' 

number  of  teachers  for  the  countv^i«  !i'"°  "l^^^l  ^'^^^^ '"  ^''^  total 
school  census;  county,  as  shown   by  the  next  preceding 
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(c.)  If  the  minimum  amount  of  school  funds  needed  for  the  county, 
as  ascertained  in  subdivision  (a),  is  less  than  the  total  amount  of  school 
funds  apportioned  the  next  preceding  school  year,  then  the  amount  of 
county  school  fund  to  be  apportioned  to  each  district  for  every  teacher 
assigned  it  must  be  found  as  follows: 

(1.)  Multiply  five  hundred  dollars  in  the  number  of  census  children, 
as  shown  by  the  next  preceding  school  census,  and  multiply  the  result- 
ing product  in  the  total  number  of  teachers  for  the  county; 

(2.)  Multiply  the  amount  of  school  funds  apportioned  the  next  pre- 
ceding year  by  fifteen,  and  the  resulting  product  in  the  total  number  of 
teachers  for  the  county,  as  shown  by  the  next  preceding  school  census; 

(3.)  Multiply  the  total  number  of  teachers  for  the  county  by  fifteen; 
subtract  the  product  from  the  total  number  of  census  children,  as  shown 
by  the  next  preceding  school  census; 

(4.)  Subtract  the  last  product  of  subdivision  (2)  from  the  last  pro- 
duct of  subdivision  (!">;  divide  the  remainder  by  the  I'emainder  of  sub- 
division (3);  divide  the  quotient  in  the  total  number  of  teachers  for  the 
county,  any  occurring  fraction  being  taken  as  one;  and  the  I'esulting 
quotient  will  be  the  amount  in  dollars  to  be  apportioned  to  each  district 
for  every  teacher  assigned  it; 

4.  Any  school  fund  remaining  on  hand  after  each  district  has  re- 
ceived, for  every  teacher  assigned  it,  the  amount  found  due  it  for  every 
teacher,  according  to  subdivision  three  of  this  section,  must  be  appor- 
tioned to  the  several  districts  in  proportion  to  the  number  of  census 
children. 

The  provision  (6)  of  subdivision  three,  reading: 

*' If  this  minimum  amount  exceeds  or  equals  the  total  amount  of 
school  funds,  both  State  and  county,  apportioned  the  next  preceding 
school  year,*  then  the  amount  to  be  apportioned  to  each  district,  for 
every  teacher  assigned  it,  must  be  found  by  dividing  the  amount  of 
school  funds  apportioned  the  next  preceding  school  year  in  the  total 
number  of  teachers  for  the  eountj',  as  shovvn  by  the  next  preceding 
school  census,'*  was  inserted  to  pravidcr  for  cases  in  which  the  total 
amount  of  State  and  county  school  funds,  to  be  apportioned  during  any 
school  year,  were  not  sufficient  to  give  five  hundred  dollars  to  each  dis- 
trict for  every  one  hundred  census  children,  or  fraction  thereof  of  not 
less  than  fifteen. 

Let  us  now  exemplify  the  workings  of  subdivision  (3),  from  (c)  on. 
That  is  to  say: 

(c.)  If  the  minimum  amount  of  school  funds  needed  for  the  county, 
as  ascertained  in  subdivision  (a),  is  less  thin  the  total  amount  of  school 
funds  apportioned  the  next  preceding  school  year,  then  the  amount  of 
county  school  fund  to  be  ap])ortioned  to  each  district  for  everj''  teacher 
assigned  it  must  be  found  as  follows; 

(1.)  Multiply  five  hundred  dollars  in  the  number  of  census  children, 
as  shown  by  the  next  preceding  school  census,  and  multiply  the  I'esult- 
ing  product  in  the  totai  number  of  teachers  for  the  county; 

(2.)  Multiply  the  amount  of  school  funds  apportioned  the  next  pre- 
ceding year  by  fifteen,  and  the  resulting  product  in  the  total  number 
of- teachers  for  the  county,  as  shown  by  the  next  preceding  school 
census; 

(3.)  Multiply  the  total  number  of  teachers  for  the  county  by  fifteen ; 
subtract  the  product  from  the  total  number  of  census  children,  as  shown 
by  the  next  preceding  school  census; 

(4.)     Subtract  the  last  product  of  subdivision  (2)  from  the  last  prod- 
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district  for  every  teacher  assi.^nedTt  apportioned  to  each 

ent3;:q'Thr:n'i:-"jrarur  ^r'tror'^^^'-"  ^--^-^  -^  -.. 

County,  for  the  school  year  Cinnin.r  T  i  i  ""'"''^'  °«®^«d  for  Yolo 
seventy.four,  was  twenij':  href  thousand  L^'''k'  "'f^'^^"  h°ncired  and 
two  thousand  one  hundred  doUars  and  flL  fh  ""''''*'''  ^«"*'-«'-  ''"''■tr- 
of  school  n'oney  apportioned,,  Yolo  Com  ffvH"*''''^"^'  '^'''  '^^  ^'"^^nt 
school  year.  As  the  minimum  amonnV?i^i*"/'"^'  ^^^  "^^t  preceding 
^8  thus  found  f,o  be  less  thrth"  "  h  f"^^''  ^'""  ^^"^  "^'^  «c-hool  yea? 
preceding  school  year  the  nn..''"'  "'^"^^  apportioned  the  next 
inust  betnade  acco.dinAo  t^'  °"™«"i«  *'""'  '^'^  "^^v  schoof  year 
from  (c)  on.)         '^'""^  ''  '^'  P'-^^''^'^"  'ast  quoted.     (Subd.vtiJn  3 

-d  4'htL7.:^t^'"byrrexf 'l^Si'^  two  thousand  four  hundred 
tota  number  of  teachersfbr  the^cou"  °.f ''^'^^  """«"«  '^'"'"''  the 
subd.v.s.ons  I  and  2,  is  forty-seven      wl^i        ascertained  according  to 

"Fo';?<irw 'h"^'  \«''x2::tiir4?=56.l8s,ioV^  ''"■^*"-  ^■^"  ^'^  «'•  (^)  oe 

ne.t  p]^eal;;tI^iT^^^^^^  funds  apportioned  the 

33,957,500,  divided  by  17SS?'ifLoo^';:^'?'f'^   ^V"™  56,588,000  m  ~ 

which  is  to  ho  consid'lidls^.Sf/or  4'ir''^Th'i''='"'+^  ^'--"^-^ 
amount  which  is  to  be  apportioned  ioUtl.    i--^    '  quotient  is  the  fixed 
d.red  census  children,  or  frt°ct  on  thJr.nT   /''"?'  *"*'  ^^^'-^^  ^^^  hun- 
'8  for  every  teacher  assigned  to  "d  strict  '   Th"'''  ''"'/''""  «^^^«"-  ^hat 
ers  assigned,  making  a%otal  of  ,  fne  oon  A''^'"*' "?  'orty-seven  teach- 
twen;y.eight  dollars? apportioned  in  fiv^H  '''^"^""'^  "'"e  hundred  and 
hundred  dollars  for  one^Es  J  ct  hlv  nf  ll  Z'T^'     ''"^'^  *«  '^^>^  three 
and  we  have  a  total  of  twenfl  th!^?  ^  'ess. than  fifteen  census  children 
dollars,  which  is  to  be  appor  fo.-  ed  to  the  ^^  ^"?^;'"'  ""^  twenty-eighi 
rata  apportionment  cJlTZde    'V.^/ ««^^'-'''  J-ftricts  before  a  m-o 
school  l^und  actuallyrece.ved  by  Yolo  Connfv?  "^  ^'*'''  *"*!  ««""ty 
endingjunetbirtietl^eighteen  Lndr?.H  1?  ^'^"'■'''-  ^^e  school  year 
thousand  two  hundred  and  one  do^ars  ..m^       seventy-five,  is  thirty-two 
balance  of  eleven  thousand  nine  hundred  anTse'^t"';'''"*^'  ^«  '"^^^  ^ 
seventy.four  cents  is  to  be  apportToned  nro  ri  ,    ^"'^"'u.'"^^  ^^''^''s  «"<! 
s.ons  of  subdivision  4.     This  drives  fou^Hnl'  ^^T®*'*'^  '«  the  provi. 
for  each  of  the  two  thousand  fbur  hundred  in h'  ""'I^  "'"^ty-sevon  cents 
Yolo  County.     A  district  with  fifteen  ce„!"^  ^f^'  census  children  in 
receive  424  |.15x4.97-S4QS  ^^  «,.  ^^n""^  children  will  therefore 

than  five  hundred  doL-sf  a  loss  whiXres'uir  r  "^  '^';*^.-^^«  «-'«  ^ 
money  which  could  not  be  aiZrS ued  A  rlt.^*?'?  ^  ^'i^''""'^  ^^  «<^tool 
children  will  receive  five  hund^'ed  and  t^J  ?u^  ""'l^  ^"^^""^y  census 
cents;  a  district  with  fifty  census  chihltr  '^'^u""^^  dollars  and  forty 
two  dollars  and  fifty  cents^  etc  The  fo  Inw"''  .^u?^""*^  ^""^  ««^enty- 
eolumn  headed  A,  the  amoun    of  s,  hn.  I  ^"^  *'^^^^  ^'"  «tow,  in  the 

the  district  durii^g  thr'ast  yeL  and  iTthr'^""''^  ^PP°'-''«"<'d  *« 
amount  each  distinct  would  hive  receiv.H  -^  """^"T  beaded  B.  the 
ment  had  been  in  force:  deceived  if  my  method  of  apportion. 
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Districts. 

A. 

B. 

Prairie 

$500  00 
863  30 
852  90 

1,960  15 
300  00 
500  00 
500  00 
500  00 
500  00 
500  00 
500  00 
785  00 
500  00 
764  69 

1,788  88 

1,510  88 
759  50 
500  00 
500  00 
500  00  ; 
500  00  ' 
500  00 
500  00 
500  00 

5,678  04 
500  00 
759  50 
500  00 
500  00 
759  50 
884  06 
604  15 
759  50 
500  00 
500  00 
500  00 
500  00 
500  00 
904  82 
500  00 

S667  53 

Gordon  ,.,..,, 

771  90 

Eureka 

761  96 

Washington 

1,777  45 
300  00 

Grand  Island  ...,,... 

Cache  Creek ♦ 

578  07 

Montgomery..... 

513  46 

Willow  Slough.. ; 

563  16 

Haight 

513  46 

Fairview 

642  68 

Pleasant  Prairie 

597  95 

Center 

€97  35 

Spring  Lake 

X/isbou * 

533  34 

•677  47 

Grafton .».. 

1,603  44 

i,454  34 

672  50 

Yolo 

ISuckeye ♦ 

Fillmore 

592  98 

Monitor 

588  01 

Clover 

592  98 

Mt.  Pleasant ^ » 

568  13 

Sacramento  Kivcr... , 

573  10 

Woodland  Pr^iirie 

538  31 

IBuehanan ..* ,,.  ., 

578  07 

Woodland 

Vernon 

Union , 

Putah * 

5,108,52 
548  25 
672  50 
587  07 

Canyon 

667  53 

Merritt 

€72  50 

Plainfield 

Cottonwood 

Capay  

Pine  Grove 

North   Grafton... , 

791  78 
747  05 
€72  50 
573  10 
€52  €2 

Monument 

553  22 

Liberty 

637  71 

Franldin  , 

523  40 

Cneheville   

811  €6 

Fairfield 

583  04 

It  renaains  now  to  be  shown  how,  if  the  apportionment  had  be«n 
made  according  to  my  method  (cokimn  B  of  the  above  tabk),  tho 
money  would  have  been  apportioned  more  equitably  than  it  actMally 
was  apportioned  (column  A)  according  to  the  present  law.  I  have 
required  County  Superintendents  to  report  for  each  district  the  amount 
needed  to  support  an  eight  months  school.  This,  compared  with  tho 
total  receipts  of  State  and  County  School  Funds,  will  show  whether 
a  district  has  a  deficiency  or  a  surplus  of  funds  needed  for  an  «ight 
months  school.  Thus,  the  School  Superintendent  of  Tolo  County  re- 
ports that  for  eighteen  hundred  and  seventy-five  Prairie  District,  which 
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receives  under  the  present  law  five  hundred  dollo,.=  „      j    . 
and  forty  dollars  more,  in  order  to  sunno,  f  .„        kT'  ^^'^^  *"'«  hundred 
Prairie  District  would  have  receive  iTJ  V     h  ^'^  ""T^^'  «^'^^«o'-     As 
lars  and  fifty-three  cent  unde'   rlv  ml^h5.d     ^"^  and  sixty-seven  dol- 
of  five  hundred  dollars/the  deficieiv  of  ,t   "h    '»PPO!-t'°"'"ent,  instead 
would  have  been  reduced  to  sevSt^o  doI'M"'?/"'^  forty  dollars 
Gordon  District  needs  seven  irnSaniwr,r1  f^J-f^en  cents, 
months  school,  whilst  it  received  eil'h^   hun,  r.?l    ^  ,  ""f"  ^^  ^"  '"'S'"^ 
and  thirty  cents,  or  a  surplus  of  onrh„^^<^  1    "nd  sixty-thrce  dollars 
and- thirty  cents      As  mXVy  method  nP        ''"f-  ^"''y-'^''^^  dollars 
would  ha^e  received  seven  huXdindseteTtro'rn"'  '^'  '^'"''^'''' 
cents,  instead  of  eight  hundred  and  sixttlTr^r  "^"'IY'.^"^  "'"^^^ 
this  surplus  would°have   been  reduce?^to  fi^v  oniTon"'^  tt^iiy  cents, 
cents.     From  these  examples  if  will  vl        ^'V'^'^^  *^°"'''"^  ""^   "'"ety 
apportionmentproposTby  me    the    un<l^^\^^^    ul'  ""^."''  '^'  '"^thod  of 
equalized  than  un<L  the  present  KwTh.'^,^^*'  ^'"'"  ™«'-«  ""'^'-'y 
this  for  the  whole  county^    In  column  A  f       *°"«*'"fe'  ^'^blc  will  show 

the  present  law;  in  colln  B^th  "defitirncl' ml'de  ".h ''^."''"^^  ""•^^•• 
by  me;  in  column  C,  the  surnlus  un<W  ^0''^  under  the  law  proposed 

the  surplus  under  th^  law  proposerby  me;     ^'"'""'"  ''^"'  *"  ^^"^'''"  ^' 


DiSTKICT. 


Deficiency 


A. 


Prairie , 

Gordon ,*.'.!!!!*.*.'.* 

Eureka  1  .'!.*."!!!! '. 

Washington .*.*..*.* 

Cach 6  Creek ! V..V.V.*.! V.V.V V. 

Montgomery 

Willow  Slough .'*.!;'.'.*..*.V**.7*"** 

lairview , 

Pleasant  Prairie....?.,*,*.  *.*.***  

Center '*♦ 

Spring  Lake '.*..!!!.!!.!! 

liisbon * 

Grafton ..*.*!.*..*.*.  ".,!.**.. 

Buckeye ,,',[  **.* 

Pillmore '.*.*!!.*.*!.*.*.'!! 

Monitor [[][[] 

Clover * 

Mt,  Pleasant..*.*.*,*.*.".'.'*.'.'.*, 

^^^cramento  Kiver 

Woodland  Prairie .*.". 

Jiuchanan 

Woodland Zl[ *'" 

Vernon  ,...  

Putah '.*.*.*.*.'.*.'///. 

Canyon 

Merritt 

Plainfield.,..,?.*;?/.**.**,***;*;;;' 

Cottonwood 

gapay ;;;;*; 

Pine  Grove 

^orth  Grafton,.*.;;;;; 

:M_onunient " 

-Liiberty ; 

IJf  an  kiln., .,.'.' 

Cacheville 

l^airfield ; 

Yolo ♦' 


^240  00 


J80  00 
100  00 
180  00 

180  00 
180  00 

"1*80*00 


180  00 
180  00 
180  00 

60  00 
180  00 

20  00 
180  00 
121  96 
100  00 
180  00 
140  00 


155  85 


180  00 
180  00 
140  00 
180  00 
100  00 
495  IS 
140  00 

so  13. 
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To  recapitulate: 

First — The  old  method  of  apportioning  all  school  moneys  according 
to  the  number  of  census  children,  has  been  shown  to  favor  the  larger 
districts  at  the  expense  of  the  smaller  ones,  and  to  deprive  a  majority 
of  the  latter  of  nearly  all  the  educational  facilities  provided  by  the 
State. 

Second — The  method  of  apportioning  school  moneys  adopted  by  the 
last  Legislature,  places  all  districts  upon  somewhat  more  equal  footing. 
If  this  method  is  amended  as  advocated  by  me  already  in  my  last  re- 
port, all  districts  will  enjoy  nearly  equal  educational  facilities,  as  far  as 
these  can  be  provided  for,  in  enabling  all  districts  to  maintain  the  same 
length  of  school  term. 

Third — That  six  hundred  dollars,  instead  of  five  hundred  dollars,  will 
be  nearer  the  minimum  amount  needed  by  districts  having  from  fifteen 
to  forty  censUvS  children. 

I  therefore  recommend  that  section  eighteen  hundred  and  fifty -eight 
be  amended,  first,  by  amending  subdivision  three,  so  as  to  read:  "Six 
hundred  dollars  shall  be  apportioned  to  each  district  for  each  teacher 
assigned  it,"  etc.;  and, second,  by  adopting  the  method  of  apportionment 
suggested  above.  By  these  means  may  we  hope  to  establish  a/ree  school 
in  every  district,  and  maintain  it  for  at  least  eight  months  in  the  year. 


SCHOOL   ATTENDANCE. 

I  am  sorry  to  see  that  there  has  been  no  appreciable  abatement  in  the 
evils  of  non  attendance  and  truancy,  to  which  I  drew  attention  in  my 
last  report.  To  show  the  extent  of  these  two  evils,  I  repeat  the  table 
and  accompanying  remarks*  given  in  my  last  rei)ort,  making  only  some 
necessary  corrections  to  make  the  remarks  applicable  to  the  present 
time: 

The  statistics  given  in  the  first  table  are  taken  from  the  Census  Mar- 
shals' reports.  The  statistics  given  in  the  second  table  are  computed  as 
follows:  The  percentages  of  the  average  number  belonging  are  taken 
from  the  teachers'  reports,  and  are  computed  on  the  total  number  en- 
rolled in  schools,  including  in  this  number,  of  course,  all  children  over 
seventeen  years  of  age.  The  same  percentages  are  retained  in  com- 
puting the  percentages  of  the  average  number  of  census  children  be- 
longing to  public  schools.  There  may  be  a  greater  irregularity  of 
attendance  by  children  over  seventeen  years  of  age,  especially  in  country 
districts,  but  any  errors  arising  from  this  source  are  more  than  balanced 
by  the  number  of  children  over  five  years  of  age  who  do  not  enter  a 
school  until  seven  years  of  age,  or  more.  In  eighteen  hundred  and  sev- 
enty-five, the  average  number  belonging  to  public  schools  was  66.17  per 
cent  of  the  total  number  enrolled  in  the  schools;  66.17  per  cent  of 
one  hundred  and  sixteen  thousand  eight  hundred  and  ninety-six,  the 
number  of  census  children  enrolled  in  i:)ublic  schools,  gives  us  seventy- 
seven  thousand  three  hundred  and  fifty  as  the  average  number  of  census 
children  belonging  to  public  schools,  or  46.27  per  cent  of  the  total  num- 
ber of  census  children.  In  other  words,  though  of  one  hundred  and 
seventy-one  thousand  five  hundred  and  sixty-three  census  children  listed 
by  the  Census  Marshals,  one  hundred  and  sixteen  thousand  eight  hun- 


dred and  ninety-six,  or  68.13  per  cent  were  enrolled  in  public  schools, 
yet  only  seventy-seven  thousand  three  hundred  and  fifty,  or  46.27  per 
cent  attended  school  I'egularly  enough  to  be  entitled  to  be  considered  as 
pupils  of  public  schools.  The  diff'erence  between  one  hundred  and  six- 
teen thousand  eight  hundred  and  ninety-six  and  seventy-seven  thousand 
three  hundred  and  fifty,  will  givo  us  the  number  of  census  children 
which  must  be  classed  as  truants,  that  is,  children  of  very  irregular  at- 
tendance; and  21.86,  the  diflforence  between  68.13  and  46.27,  will  be  the 
percentage  of  truancy. 


Ybak. 


1866 
1867 
1868, 
1869. 
1870, 
1871, 
1872. 
1873. 
1874. 
1875, 


85,152 
94,349 
102,483 
110,642 
121,751 
130,116 
137,351 
141,610 
150,717 
171,563 


2-5 


37,906 
54,726 
60,946 
67,834 
70,030 
83,628 
92,255 
97,681 
105,890 
116,896 


CD    3 


44.51 
68.00 
50.64 
61.31 
57.44 
64.27 
67.55 
68.96 
66.29 
68.13 


25,475 

18,182 
17,654 
17,344 
24,654 
17,029 
13,787 
12,507 
14,149 
15,021 


Hj 


J9 

"3 


29.92 

19.38 

17.28 

15.68 

20.33 

13.50 

10.04 

8.84 

8.86 

8.76 


21,771 
21,441 
23,583 
25,464 
27,067 
29,459 
30,780 
31,422 
39,678 
39,646 


25,57 

22.62 
23,08 
23.01 
22.23 
22.64 
22.41 
22.19 
24.84 
23.11 


Year. 

S 

i  § 

I  § 

;   1 

Average  num- 
ber    belong- 
inff  to  public 
schools 

§ 

Percentage    of 
truancy       on 
number  of  cen- 
sus children... 

Percentage    of 
non-  attend- 
ance and  tru- 
ancy     com- 
bined  

1866 

85,152 
94,349 
102,183 
110,642 
121,751 
130,116 
137,351 
141,610 
159,717 
171,563 

28,232 
41,411 
45,667 
52,168 
50,155 
65,949 
71,481 
71,170 
70,279 
77,350 

33.15 

43.89 
44.69 
47.15 
41.19 
59.68 
52.04 
50.26 
44.00 
45.08 

11.36 
14.11 
14.95 
14.15 
16.25 
13.59 
15.51 
18.71 
22.29 
21.86 

36.93 

1867 

36.73 

1868...^ , 

38.03 

1869 

37.17 

1870 

38.48 

1871 

36.23 

1872 

37.92 

1873 

40.90 

1874... 

47.13 

1875 

44.97 

Two  facts  are  brought  prominently  to  view  by  the  above  statistics: 
the  steadily  increasing  popularity  of  public  schools,  and  the  almost  in- 
appreciable abatement  of  the  evils  of  non-attendance  and  truancy.    In 
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ten  years  the  attendance  at  private  schools  has  decreased  21.17  per  cent; 
thirty-six  thousand  three  hundred  and  twenty  children,  in  a  total  of  one 
hundred  and  seventy-one  thousand  five  hundred  and  sixty-three,  have 
been  transferred  from  private  schools  to  public  schools.  No  greater 
tribute  can  be  paid  to  the  popularity  of  our  public  school  system. 

But  while  we  are  steadily  gaining  for  our  public  schools  the  support 
of  those  who  were  at  first  opposed  or  indifferent  to  them,  we  have 
signally  failed  to  impress  that  large  class  of  people  who,  through  self- 
interest,  carelessness,  or  ignorance,  ignore  the  claims  of  their  children 
to  the  rights  and  benefits  of  at  least  a  common  school  education.  To 
have  reduced  in  ten  years  the  non-attendance  only  2.46  per  cent,  or  four 
thousand  two  hundred  and  twenty,  in  a  total  of  one  hundred  and 
seventy-one  thousand  ^ve  hundred  and  sixty- three,  and  to  find  that 
truancy  has  increased  10.56  per  cent,  and  now  amounts  to  thirty-nine 
thousand  five  hundred  and  forty-six  in  a  total  of  one  hundred  and 
seventy-one  thousand  five  hundred  and  sixty-three,  is  a  very  discour- 
aging showing  for  our  State. 

It  may  be  claimed  that  this  is  a  gloomier  showing  than  the  facts  war- 
rant.  There  is  little  ground  for  such  belief  if  based  upon  supposed 
inaccuracies  in  taking  the  census.  County  Superintendents  and  Census 
Marshals  were  repeatedly  instructed  to  list  in  the  number  attending 
public  schools,  every  child  which  had  attended  a  public  school  at  any 
time  during  the  school  year,  no  matter  for  how  short  a  time,  if  even 
only  for  a  day.  That  this  instruction  was  closely  followed,  is  proved 
by  the  number  of  children  which  formed  the  average  number  belonging 
to  public  schools;  of  one  hundred  and  sixteen  thousand  eight  hundred 
and  ninety-six  listed  as  having  attended  public  schools  at  any  time 
during  the  school  year,  only  seventy-seven  thousand  three  hundred  and 
fifty  of  these  have  attended  long  enough  and  regularly  enough  to  be 
entitled  to  be  considered  as  pupils  of  the  public  schools.  That  even 
among  this  number  a  large  percentage  was  irregular  in  attendance,  is 
proved  by  the  fact  that  the  average  daily  attendance  was  onl}^  sixty- 
nine  thousand  six  hundred  and  fifty-eight,  or  40.60  of  the  total  number 
of  census  children. 

For  listing  the  number  in  attendance  at  private  schools,  the  instruction 
was  to  exclude  all  who  had  at  any  time  during  the  school  year,  if  only 
for  a  day,  attended  public  schools.  This  instruction  was  necessary, 
because  the  custom  had  been  that  if  a  child  had  attended  both  public 
and  private  schools,  it  was  so  listed.  This  was  especially  the  case  in 
districts  in  which  private  schools  were  maintained  at  the  close  of  the 
public  schools;  and  I  have  many  districts  on  record  in  which  the 
attendance  at  private  schools  nearly  or  fully  equals  the  attendance  at 
public  schools,  and  both  together  far  exceed  the  total  number  of  census 
children.  And  this  has  been  the  case  even  in  the  reports  for  eighteen 
hundred  and  seventy -five,  and  instead  of  a  shortage  there  is  most  likely 
an  excess  in  the  attendance  at  private  schools.  For,  if  in  any  case  the 
sum  of  the  attendance  at  public  and  private  schools  and  the  non-attend- 
ance, exceeded  tbe  total  number  of  census  children,  the  excess  was 
invariably  deducted  from  the  non-attendance,  making  the  latter  less 
than  the  real  number.  This  will  seem  less  doubtful  if  we  bear  in  mind 
the  natural  reluctance  of  parents  to  acknowledge  that  their  children 
are  attending  no  school  whatever. 

I  am  aware  that  compulsion  of  any  kind  is  repugnant  to  our  ideas  of 
freedom.  To  force  children  into  school,  even  for  their  own  good,  appears 
at  first  sight  to  be  an  arbitrary  proceeding,  and  opposed  to  popular  gov 
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ernment.  And  yet  education  is  not  only  the  cheapest  defense  of  the 
Nation,  it  is  the  only  foundation  upon  which  our  Government  can  securely 
rest.  I  need  not  point  out  what  fearful  inroads  ignorance  has  already 
made  upon  our  Government.  So  strongly  have  we  become  convinced  of 
the  necessity  of  having  every  child  of  our  Republic  properly  educated, 
that  since  the  most  various  kinds  of  indirect  compulsion  have  failed 
when  tried  under  circumstances  which  afforded  the  most  favorable  con- 
dition for  the  experiment,  we  have  familiarized  ourselves  already  with 
the  idea  of  compulsory  education. 

"  Compulsory  education  is  un-American;"  but  so  is  that  ignorance  for 
which  it  seems  to  be  the  only  adequate  remedy.  "It  is  unadapted  to 
our  free  institutions;"  but  ignorance  is  the  destroying  angel  of  those 
institutions.  If  our  free  institutions  are  to  be  shared  by  elements  pri- 
marily unfitted  for  such  participation,  and  which  refuse  to  employ  the 
only  means  by  which  they  can  fit  themselves  to  share  in  those  institu- 
tions, it  is  even  necessary  to  compel  such  elements  by  means  which, 
though  foreign  to  free  institutions,  yet  are  familiar  enough  to  the  ele- 
ments which  are  to  be  assimilated.  There  can  be  nothing  un-American 
in  adapting  non-American  means  to  eradicate  non-American  evils,  which 
refuse  to  yield  to  American  means.  And  California  need  not  be  ashamed 
to  have  taken  her  stand  with  Massachusetts,  Connecticut,  Maryland, 
Michigan,  New  Hampshire,  New  York,  and  others,  in  trying  to  remedy 
the  evils  of  truancy  and  non-attendance  by  "compulsdry  education." 

In  this  State  compulsory  education  was  adopted  by  the  last  Legisla- 
ture,which  passed  an  Act  to  *<  enforce  the  educational  rights  of  children.** 
The  Act  went  into  force  on  the  first  day  of  July,  eighteen  hundred  and 
seventy-four.  Even  had  the  provisions  of  the  Act  permitted  of  its 
enforcement  on  the  date  named,  the  time  would  have  hardly  been  of 
suflScient  length  to  test  the  benefits  of  the  law.  As  it  is,  the  law  could, 
in  fact,  not  be  enforced  until  the  present  school  year.  For  the  Census 
Marshals  must  furnish  the  list  of  children  subject  to  the  provisions  of 
the  Act;  but  no  Census  Marshals  were  in  office  on  or  after  July  first, 
eighteen  hundred  and  seventy- four — when  the  Act  went  into  force — 
until  June  thirtieth,  eighteen  hundred  and  seventy-five;  so  that  the 
school  officers  could  not  be  officially  furnished  with  the  list  of  children 
liable  to  the  provisions  of  the  Act  until.  June  thirtieth,  eighteen  hundred 
and  seven ty-five;  by  which  means  the  possible  enforcement  of  the  Act 
was  postponed  fully  one  year  after  the  date  named  in  the  Act. 

From  private  information,  furnished  by  County  Superintendents  and 
other  school  officers,  I  am  informed  that  the  law  has  already  exerted  a 
great  moral  influence.  That  there  is  a  real  need  of  such  a  law  is  proved 
by  the  action  of  quite  a  number  of  City  Boards  of  Education  in  appoint- 
ing "truant  officers,'*  whose  sole  duty  it  is  to  bring  or  rather  force 
into  school  such  children  as  are  absentees  and  truants  from  public 
schools,  against  the  wishes  of  the  parents.  "  Compulsory  education  ** 
has,  in  a  certain  measure,  been  of  some  years  standing;  and  the  Legis- 
lature has  only  enacted  into  a  general  law  what  before  was  only  a 
municipal  ordinance  pv  "rule*'  of  the  Board  of  Education. 

I  desire  to  draw  the  attention  of  the  Legislature  to  section  five  of  the 
Act,  which  certainly  needs  amendments.  Section  three  must  be  amended 
so  as  to  provide  that  all  fines  shall  be  paid  to  the  Clerk  of  the  proper 
Board  of  Education,  or  of  the  District  Trustees,  and  by  said  Clerk  paid 
into  the  School  Fund.  The  way  this  clause  of  the  section  now  reads,  it 
might  be  argued  that  the  fines  are  paid  to  the  Clerk  for  his  own  use  and 
benefit. 
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-  To  show  the  mildness  of  our  present  compulsory  education  law,  I 
submit  the  law  at  present  in  force  in  Connecticut.  Connecticut's  per- 
centage of  truancy  and  non-attendance  is  only  nine  per  cent  as  against 
44.97  per  cent  in  California: 

"  All  parents,  and  those  who  have  the  care  of  children,  shall  bring 
them  up  in  some  honest  and  lawful  calling  or  employment;  and  shall 
instruct  them  or  cause  them  to  be  instructed  in  reading,  writing,  Eng- 
lish grammar,  geography,  and  arithmetic.  And  every  parent,  guardian, 
or  other  person  having  control  and  charge  of  any  child  between  the 
ages  of  eight  and  fourteen  years,  shall  cause  such  child  to  attend  some 
public  or  private  day  school  at  least  three  months  in  each  year,  six  weeks 
at  least  of  which  attendance  shall  be  consecutive;  or  to  be  instructed  at 
home  at  least  three  months  in  each  year  in  the  branches  of  education 
required  to  be  taught  in  the  public  schools,  unless  the  physical  or  men- 
tal condition  of  the  child  is  such  as  to  render  such  attendance  inex- 
pedient or  impracticable.'* 

The  penalty  for  the  violation  of  the  above  provisions  is  a  ^ne  of  five 
dollars  "for  every  week,  not  exceeding  thirteen  weeks  in  any  one  year, 
during  which  any  parent  or  guardian  shall  have  failed  to  comply  there- 
with.*' 

The  schools  of  Connecticut  are  free  to  all. 

No  child  under  fourteen  years  of  age  can  be  lawfully  employed  to  labor 
in  any  business  whatever,  unless  such  child  shall  have  attended  some 
school  at  least  three  months  in  each  year  of  such  service. 

The  penalty  for  the  violation  of  this  law  is  one  hundred  dollars  for 
each  offense. 


THE  TEXT-BOOK    QUESTION. 

This  question  was  brought  prominently  before  the  public  a  few 
months  ago.  Unfortunately,  it  was  discussed  in  only  one  of  its  as- 
pects— the  economical  one;  and  the  discussion  of  this  aspect  was  again 
only  partial,  as  it  was  limited  to  a  discussion  of  the  probable  first  cost 
which  a  change  of  text-books  would  entail  upon  the  school  patrons  of 
this  State.  A  more  comprehensive  discussion  would  have  considered 
the  number  and  bulkiness  of  the  text-books  required  by  our  present 
system  of  popular  education.  Strangely  enough,  this  side  of  the  ques- 
tion, and  the  graver  question  of  the  educational  value  of  the  whole  cur- 
rent text-book  system,  have  thus  far  escaped  general  discussion,  except 
when  incidentally  touched  upon  by  the  press  and  public  in  inveighing 
against  our  <*  cramming  and  high  pressure  system  of  education."  The 
most  prominent  educators  have  been  for  some  time  convinced  that  the 
gravest,  if  not  all  the  defects  in  the  internal  economy  of  our  present 
system  of  popular  education  are  directly  traceable  to  the  text-book  sys- 
tem of  instruction,  which  more  and  more  prevails  in  our  common 
schools.  The  cramming,  parrot-drill,  multiplicity  of  studies,  and  gen- 
eral paucity  and  inadequacy  of  results  for  which  our  public  schools  are 
becoming  painfully  notorious,  are,  to  a  great  extent,  the  products  of 
the  text-book  as  at  present  constructed  and  used  in  school.  The  suc- 
cess and  permanency  of  our  system  of  popular  education  depend  more 
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upon  the  determining  of  the  proper  construction  and  office  of  the  text- 
book, than  upon  the  successful  repelling  of  the  assaults  of  the  most 
determined  opponents  of  the  system.  And  the  necessity  of  a  solution 
of  the  text-book  question  beaomes-more  urgent  every  day.  Already  it 
seems  that  no  instruction  is  possible  in  school  except  through  the 
medium  of  a  text- book.  Studies  are  multiplied  and  subdivided  appa- 
rently but  to  justify  or  rather  to  serve  as  a  pretense  for  the  introduc- 
tion of  some  moi'e  text- boots.  Again,  every  change  in  instruction, 
whether  suggested  by  universal  experience  or  by  the  supposed  or  real 
success  of  some  individual  teacher,  is  seized  upon  to  justify  the  making 
and  introduction  of  new  text-books.  The  results  are  that  teaching 
degenerates  every  day  more  and  more  into  a  mere  apportioning  of  the 
number  of  paragraphs  and  pages  a  pupil  must  recite;  and  the  ways  and 
means  of  supplying  pupils  with  the  requisite  number  of  text-books  have 
become  a  very  serious  question  with  very  many  school  patrons.  It  is 
fortunate  that  the  text-book  question  is  thus  brought  home  to  the  pocket 
of  parents;  for  I  have  hopes  that  the  cost  of  the  present  text-book  sys- 
tem will  lead  to  that  thorough  consideration  of  the  whole  question 
which  is  so  urgently  demanded,  and  which  otherwise  could  not  have 
been  aroused,  for  a  long  time  to  come,  by  the  urging  of  solely  pedagog- 
ical reasons.  I  seize,  therefore,  the  present  occasion  of  presenting  some 
data  from  which  may  be  determined  the  enormous  cost  of  our  text-book 
system;  and  shall  point  out  where  and  how  a  saving  has  been  made  and 
may  be  made.  Of  course  I  do  not  expect  to  exhaust  the  subject;  on 
the  contrary,  if  1  succeed  only  in  drawing  to  it  the  earnest  attention  of 
the  friends  of  pojsular  education  so  as  to  lead  them  to  consider  thor- 
oughly the  merits — if  only  froni  the  economical  standpoint — of  the 
whole  question,  I  shall  feel  highly  satisfied  with  my  labors. 

THE   COST   OF  TEXT-BOOKS. 


According,  to  the  last  reports  of  the  School  Superintendents,  there 
were  enrolled  in  the  public  schools  of  this  State,  from  July  first,  eigh- 
teen hundred  and  seventy-four,  to  June  thirtieth,  eighteen  hundred  and 
seventy-five,  one  hundred  and  twenty-nine  thousand  seven  hundred  and 
seventy-two  pupils,  classified  as  follows: 

In  high  schools  or  the  advanced  grade,  three  thousand  two  hundred 
and  forty-three  pupils;  in  the  first  grade,  six  thousand  three  hundred 
and  sixty^four  pupils;  in  the  second  grade,  nine  thousand  eight  hundred 
and  thirteen  pupils;  in  the  third  grade,  fourteen  thousand  and  ninety 
pupils;  in  the  fourth  grade,  sixteen  thousand  seven  hundred  and  thirty 
pupils;  in  the  fifth  grade,  fifteen  thousand  eight  hundred  and  sixty- 
three  pupils;  in  the  sixth  grade,  nineteen  thousand  one  hundred  and 
thirty-three  pupils;  in  the  seventh  grade,  nineteen  thousand  and  four 
hundred  pupils;  in  the  eighth  grade,  twenty-five  thousand  one  hundred 
and  thirty-six  pupils. 

According  to  the  course  of  studies  which  went  into  effect  the  first  of 
January,  eighteen  hundred  and  seventy- four,  the  text-books  authorized 
to  be  used  in  the  public  schools,  outside  of  San  Francisco,  were; 

For  the  seventh  and  eight  grades,  McGuffey's  First  Reader;  for  the 
sixth  grade,  McGuffey's  Second  Eeader  and  Robinson^g  Progressive  Pri- 
mary Arithmetic;  for  the  fifth  grade,  McGuffey's  Third  Eeader,  Robin- 
son's Progressive  Primary  Arithmetic,  and  Copy-books  Nos.  1  and  2; 
for  the  third  and  fourth  grades,  McGuffey's  Fourth  Reader,  Robinson's 
Rudiments  of  Arithmetic,  Colburn's  Intellectual  Arithmetic,  Monteith's 
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Manual  of  Geography,  and  Copy-books  I^os.  3  and  4  for  the  fourth 
grade,  and  No.  5  for  the  third  grade;  for  the  first  and  second  gi^ades, 
McGuffey's  Fifth  Eeader,  Kobinson^s  Practical  Arithmetic,  Col  burn's 
Intellectual  Arithmetic,  Monteith^s  Physical  and  Intermediate  Geog- 
raphy, Swinton's  Condensed  Histoiy  of  the  United  States,  Brown^s 
First  Lines  of  English  Grammar,  Swin ton's  Word  Analj^sis,  Copy-book 
Nq.  7  for  the  second  grade,  and  for  the  first  grade  Cutter's  First  Book 
on  Anatomy,  and  Hotze's  First  Lessons  in  Physics;  for  the  advanced 
grade  or  high  schools  some  eleven  or  twelve  text-books,  costing  on  an 
average  at  least  one  dollar  and  fifty  cents  each.  In  addition  to  the  text- 
books, just  enumerated,  S  win  ton's  Word  Book,  French's  First  Lessons 
in  Numbers,  French  and  German  Eeaders  and  Grammars  are  used  in  San 
Francisco;  Willson's  Spellers  in  quite  a  number  of  schools  throughout 
the  State;  singing  books,  drawing  books,  blank  books,  etc., more  or  less 
in  every  school  in  the  State.  In  order,  however,  to  be  sure  of  giving 
rather  the  minimum  than  the  maximum  annual  cost  of  text-books,  let 
us  consider  only  the  cost  of  the  text-books  first  specified,  and  reckon 
them  at  San  Francisco  retail  prices  as  given  in  the  catalogues  of  the 
book  sellers  of  that  city,  I  credit  each  child  with  one  copy  of  every 
one  of  the  text-books  used  in  the  grade  to  which  it  belongs.  If  it  be 
objected  that  I  thereby  increase  the  apparent  cost  of  text-books  far  be- 
yond the  real  cost,  because  in  great  many  cases  a  child  will  use  the 
same  book  in  two  grades  or  years,  or  use  the  book  laid  aside  by  an 
older  brother  or  sister,  it  must  be  borne  in  mind  that  this  is  more  than 
balanced:  First,  by  allowing  in  the  lower  grades  only  one  book  to  each 
child,  when  on  an  average  at  least  two  a  year  are  used  by  such  child; 
second,  by  calculating  the  cost  at  S^n  Francisco  retail  prices,  which, 
besides  being  lower  than  at  most  stores  of  the  interior,  are  in  some 
cases  given  at,  say  forty -three  or  ninety-four  cents,  when  of  course 
forty-five  and  ninety -five  cents  will  be  actually  collected;  third,  by 
allowing  nothing  for  the  books  used  in  some  parts  of  the  State  in  addi- 
tion to  those  specified  under  the  different  grades;  fourth,  by  allowing 
nothing  for  the  stationery,  music  books,  drawing  books,  etc.,  largely 
purchased  by  pupils.  The  following  table  will,  therefore,  show  a  less 
amount  than  must  be  actually  paid  annually  for  text-books: 

ANNUAL   COST   OP   TEXT-BOOKS    USED   IN   THE   PUBLIC    SCHOOLS. 


For  Eeaders 

For  Arithmetics,..., , 

For  Geographies , 

For  Grammars..,, , 

For  Histories.. , 

For  Word  Analysis 

For  Physiologies 

For  Natural  Philosophies 

For  Copy-books,  about 

For  books  used  in  high  schools,  exclusive  of  Readers. 
For  Slates,  about 

Total...., 


— Say  three  hundred  thousand  dollars  in  round  numbers. 


«62,303  90 

43,678  78 

70,879  00 

7,279  65 

24,265  50 

6,470  80 

5,091  20 

6,364  00 

40,000  00 

48,645  00 

13,000  00 


$327,977  83 
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I  shall  next  show  how  a  little  rationalizing  of  our  system  of  instruc- 
tion has  saved  the  school  patrons  about  one  hundred  thousand  dollars 
annually  since  January  first,  eighteen  hundred  and  seventy-four,  and 
then  I  sball  consider  hov^  much  of  the  above  really  enormous  amount 
which  is  at  present  spent  annually  for  text- books  is  more  than  uselessly 
spent. 

In  eighteen  hundred  and  seventy  the  State  Board  of  Education  pre- 
scribed and  enforced  the  use  of  a  course  of  studies  whose  inadaptibility 
to  the  wants  of  our  public  schools  became  soon  apparent.  In  eighteen 
hundred  and  seventy-three  the  State  Board  revised  this  course  6F  studies, 
and  among  other  important  changes,  prohibited  the  use  of  some  text- 
books till  then  used  in  the  public  schools,  and  deferred  the  introduction 
of  other  text-books  till  the  pupil  should  reach  a  more  suitable  age.  The 
changes  in  text- books  were  as  follows:  The  use  of  Willson's  Spellers, 
of  Monteith's  Introduction  to  the  Manual  of  Geography,  and  of  Marks' 
First  Lessons  in  Geometry,  was  interdicted,  Eobinson's  JRudiments  of 
Arithmetic  took  in  two  grades  the  place  of  the  Practical  Arithmetic; 
the  use  of  a  text-book  in  grammar  and  in  physiology  was  discontinued 
in  one  grade;  the  use  of  McGuffey's  Sixth  Beader  and  Brown's  Insti- 
tutes of  Grammar  was  discontinued  in  all  grades  below  the  advanced  or 
high  school  grade.  These  changes,  if  faithfully  carried  out  in  each 
school  of  this  State,  would  save  the  school  patrons  annually  at  least 
twenty-six  thousand  four  hundred  and  twenty  .five  dollars  for  Spellers; 
seven  thousand  dollars  for  Eeaders;  twenty-one  thousand  three  hundred 
and  fifty. four  dollars  for  Arithmetics;  twelve  thousand  dollars  for  Geog- 
raphies; eleven  thousand  dollars  for  Grammars;  fifteen  thousand  dollars 
for  Marks'  Elements  of  Geometry;  eight  thousand  dollars  for  Cutter's 
Anatomy;  or  a  total  of  one  hundred  thousand  seven  hundred  and  sev- 
enty-nine dollars — say  one  hundred  thousand  dollars  in  round  numbers! 
The  pecuniary  advantages  resulting  to  the  school  patrons  from  the 
changes  made  in  the  course  of  studies  in  eighteen  hundred  and  seventy- 
three  are  patent;  the  educational  advantages  are  not  less  so  to  those 
competent  and  inclined  to  judge.  Only  one  change — the  discontinuing 
of  the  use  of  Spellers — has  called  forth  some  animadversion;  and  an 
explanation  may  be  needed  to  prove,  not  only  the  advantage,  but  the 
necessity  of  using  in  our  schools  no  longer  the  so-called  Spellers. 

1.  Without  entering  into  a  long  disquisition  why  the  us^  of  Spellers 
is  a  most  irrational  nieans  of  teaching  spelling,  it  will  be  sufficient  to 
state  that  the  profession  has  for  years  spent  some  of  its  best  efforts  to 
devise  a  method  of  using  Spellers  by  which  the  pupil  might  be  so  taught 
that  he  would  leave  school  able  to  write  orthographically.  The  most  ad- 
vanced educators  have  already  for  some  time  become  convinced  that 
the  use  of  Spellers  is  against  all  principles  of  education  and  mental  philos- 
ophy. City  after  city  is  following  in  the  steps  of  California,  in  requir- 
ing spelling  to  be  taught  as  prescribed  in  our  present  course  of  studios. 
Horace  Mann  already  showed  the  absurdity  of  the  use  of  Spellers  when 
he  said:  "In  Scotland  the  spelling-book  is  called  the  *  spell  book,'  and 
we  ought  to  adopt  that  appellation  here,  for,  as  it  is  often  used  with  us, 
it  does  cast  a  spell  over  the  faculties  of  children,  which  generally  they 
do  not  break  for  years,  and  oftentimes,  we  believe,  never.  If  any  two 
things  on  earth  should  be  put  together,  and  kept  together,  one  would 
suppose  that  it  should  be  the  idea  of  a  thing  and  the  name  of  a  thing. 
The  spelling-book,  however,  is  a  most  artful  and  elaborate  contrivance 
by  which  words  are  separated  from  their  meanings,  so  that  the  words 
can  be  transferred  into  the  minds  of  the  pupil  without  permitting  any 
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glimmer  of  their  meaning  to  accompany  them.  A  speUing-book  is  a 
collection  of  things  without  the  things  signified — of  words  without 
sense — a  dictionary  without  definitions.  It  is  a  place  where  words  are 
shut  up  and  impounded  so  that  their  signification  cannot  get  at  them; 
yet  formerly  it  was  the  almost  universal  practice — and  we  fear  it  is  now 
nearly  so — to  keep  children  two  or  three  years  in  the  spelling-book, 
where  the  mind's  eye  is  averted  from  the  object,  qualities,  and  relation 
of  things,  and  fastened  upon  a  few  words,  of  themselves  wholly  uninter- 
esting." All  the  numerous  devices  employed  to  make  the  Speller  any- 
thing but  a  "spell-book"  have  failed,  and  must  fail.  (For  the  reasons, 
I  refer  to  page  28*  of  the  Appendix.) 

2.  A  Speller  seems  to  be  needed  only  when  the  child  is  required  to 
learn  the  spelling  of  English  words.  Eequire  the  child  to  study  any 
foreign  language — that  is,  require  it  to  learn  to  read,  write,  and  speak, 
for  instance,  Latin,  German,  French,  etc. — no  Speller  is  required;  and 
yet  the  child  is  introduced  into  a  language  of  which  not  only  every 
word  is  a  stranger,  but  in  some  cases,  as  in  German,  Greek,  Eussian, 
etc.,  the  very  letters  are  strange,  and  of  an  uncouth  appearance.  If  ever 
the  use  of  a  Speller  were  a  necessity,  it  surely  would  be  in  learning  a 
foreign  language.  Yet  no  one  has  ever  yet  dreamed  of  putting  a  Speller 
into  the  hands  of  the  child  except  when  it  is  required  to  study  its  own 
mother  tongue!  Can  the  absurdity  of  the  use  of  the  so-called  Speller 
be  made  any  plainer?  It  is  no  answer  to  say  that  because  English 
orthography  is  so  erratic  that  it  cannot  be  learned  without  the  use  of 
Spellers.  French  orthography  is  more  erratic  even  than  the  English, 
and  yet  I  never  have  heard  of  French  children  being  required  to  study 
the  orthography  of  their  language  through  the  medium  of  Spellers. 
How,  then,  does  a  child  learn  to  spell  the  words  of  a  foreign  language? 
Simply  by  noting  how  the  words  are  printed  or  written.  If  in  the  case 
of  its  own  mother  tongue  the  child  were  required  to  do  the  same  thing, 
there  would  be  no  need  of  Spellers,  and  our  children  would  become  bet- 
ter qualified  to  write  orthographical ly. 

3.  But  the  last  and  strongest  argument  advanced  against  the  aboli- 
tion of  the  Spellers,  is  that  without  th*ese  text-books  our  teachers  do  not 
teach  spelling.  That  is  to  say,  our  teachers,  while  willing  to  take  up 
and  open  the  Speller,  are  not  willing  to  take  up  and  open  the  Eeader, 
and  to  note  down  the  words  of  daily  occurrence,  and  those  used  in 
Studies,  in  order  to  teach  the  child  how  to  spell.  The  argument  needs  no 
answer.  The  remedy  is  evident:  the  supervising  ofiicer,  whether  Super- 
intendent, Trustee,  or  parent,  need  only  to  examine  whether  the  teacher 
follows  the  requirement  of  the  course  of  studies;  and  if  it  is  found  that 
spelling  is  not  taught,  of  course  the  teacher  must  be  dismissed,  and 
another  one  engaged  who  is  willing  to  teach  spelling. 

But  I  suspect  that  the  real  reason  of  the  opposition  to  the  abolition 
of  the  Speller,  though  called  for  by  every  consideration  of  common 
sense  and  philosophy,  is  that  thereby  a  time-honored  institution  is 
abolished.  Our  forefathers,  our  fathers,  and  we  ourselves  have  used 
the  Speller,  and  our  children  must  use  them  after  us.  Still,  if  with  all 
this  constant  use  of  Spellers,  our  forefathers,  our  fathers,  we  ourselves, 
and  our  children  have  failed  to  become  even  respectable  spellers — and 
thi^  needs  no  proof,  for  it  is  universally  acknowledged — ^it  is,  perhaps, 
time  to  see  if  the  mode  of  teaching  spelling,  recommended  by  common 
sense  and  philosophy,  may  not  succeed  where  Spellers  have  failed  so 
lamentably. 
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TOO   MANY  TEXT-BOOKS. 


It  is  very  generally  claimed  that  our  common  school  curriculum  iaj 
overcrowded  with  studies.     Now,  a  study  is  represented  to  the  parent j 
usually  only  in  the  shape  of  a  text- book;  and  whilst  I  am  not  convincedl 
that  our  cui*riculum  is  overcrowded  with  studies,  I_ain  fully  copxinped 
tfeat  Qnv  schools  are  avexcrowded  with  text-books.     And  no  additional 
study  can  be  introduced,  without  the  Board  adopting  such  study  being 
overwhelmed  with  offers  to  supply  text-books  which  are  "absolutely 
necessary  to  the  study."    Thus  our  own  State  Board  of  Education  has  been 
importuned  for  the  last  four  years  to  adopt  text-books  in  "Manners  and 
Morals,"  "American  Ideas,"  "History  of  Culture,"  "History  of  Litera- 
ture," etc.     Not  that  many  of  these  books  would  not  be  valuable  educa- 
tional auxiliaries  if  placed  in  the  hands  of  the  teacher;  but  slb  text-books 
in  the  hands  of  pupils  they  would  but  extend  the  sphere  of  that  purely 
mechanical  memorizing  of  lessons,  which  is  at  present  so  prevalent  in 
our  schools. 

It  being  understood  that  by  text-books  are  meant  books  which  are 
to  be  used  by  the  pupils,  it  can  be  easilj''  shown  that  if  language — spell- 
ing, word  analysis,  grammar,  and  composition — were  taught  without 
text-books,  more  satisfactory  results  would  be  obtained  in  this  study 
than  under  our  present  system  of  teaching  it  by  means  of  text- books. 
The  English  language  has  been  well  called  the  "grammarless  tongue." 
"The  two  elements  of  grammar,"  says  B.  G.  White,  "  being  etymology, 
which  coneeros  the  inflections  of  words,  that  is,  changes  in  the  form  to 
express  modification  of  meaning;  and  syntax,  which  concerns  the  con- 
struction of  sentences  according  to  the  formal  relations  of  words;  and 
the  English  language  being  almost  without  the  former,  and,  therefore, 
equally  without  the  latter,  its  use  must  be,  in  a  corresponding  degree, 
unti-ammeled  by  the  rules  of  grammar  and  subject  only  to  the  laws  of 
reason,  which  we  call  logic."  *  *  *  We  have,  in  speaking  or  writing 
English,  only  to  choose  the  right  words  and  put  them  iuto  the  right 
places,  respecting  no  laws  but  those  of  reason,  conforming  to  no  order 
but  that  of  logic.  It  is  very  plain,  therefore,  that  if  every  exercise 
pf  the  school-room,  in  which  words  are  either  spoken  or  written,  is 
made  an  exercise  in  the  use  of  language,  better  results  will  bo  obtained 
than  by  means  of  a  technical,  ^.  e.,  text-book,  study  of  language,  the 
usual  result  of  the  latter  being  a  skill  in  the  enunciation  of  rules,  and 
an  utter  ignoring  of  these  very  rules  in  speaking  and  writing. 

The  German  system  of  teaching  language  is  the  most  striking  proof 
of  the  ease  with  which  language  can  be  taught  without  the  use  of  text- 
hooks.  The  German  language  is  perhaps  one  of  the  most  complicated 
of  modern  languages,  and  it  is  nearly  as  far  removed  from  the  gram- 
matical simplicity  of  the  English  language  as  the  Greek  language  is. 
A  German  writer  must,  thereiore,  be  a  grammarian  in  the  ancient  sense 
of  the  word;  "  but  some  of  the  best  English  that  has  been  written  is  the 
simple,  strong  utterance  of  ignorant  men,  entirely  undisciplined  in  the 
use  of  language."  If  the  German  method  of  teaching  language  pro- 
duces good  German  writers — and  such  is  undoubtedly  the  case — why 
should  not  the  same  system  of  teaching  applied  to  the  English  language, 
produce  good  English  writers?  Professor  William  H.  Young  describes 
the  German  method  of  teaching  language,  in  these  words: 
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"  German  language  includes  reading,  spelling,  writing,  grammar,  reci- 
tation or  declamation,  and  composition,  and  consumes  six  to  eight  hours, 
weekly,  of  the  'simple  instruction  time'  and  eight  to  ten  hours  of  the 
'extended  time.'  Instruction  in  the  several  particulars  is,  for  the  most 
part,  simultaneous — the  aim  being  to  give  the  child  readiness  and  exact- 
ness in  the  various  uses  of  language,  written  and  spoken,  with  a  con- 
stant effort  to  make  each  exercise  help  the  other. 
'  "The  end  of  each  year's  work  is  laid  down  as  follows: 

"First  year — Oral  resolution  of  short  sentences  into  words,  of  words 
into  syllables,  of  sj^llables  into  sounds  with  distinction  of  vowels  and 
consonants  J  writing  by  syllables,  of  words  of  one,  two,  and  three  sylla- 
bles, and  reading  of  the  writing;  knowledge  of  printed  text;  reading  of 
words,  sentences,  and  easy  paragraphs,  and  beginning  to  copy  printed 
into  written  text. 

"  Second  year — ^Eeading  of  connected  paragraphs  with  regard  to  into- 
nation and  meaning;  syllabic  and  phonetic  spelling;  copying  from 
Header  to  slate  with  and  without  syllable  separation;  rewriting  from 
dictation  what  has  been  already  written  from  reading-book,  with  special 
reference  to  the  written  marks  of  emphasis,  accent,  and  inflection. 

"  Third  year — Heading  print  with  special  reference  to  exactness,  flu- 
ency, and  expression;  understanding  of  what  is  read  by  explanation  of 
unfamiliar  terms,  word  relations,  and  construction;  the  simple  sentence 
(subject  and  predicate),  article,  noun,  adjective,  verb;  formation  of  plu- 
rals of  nouns;  past,  present,  and  future  tenses,  indicative  active;  written 
exercises  in  sentences  with  above-named  elements;  copying  from  read- 
ing-book with  separation  into  syllables;  writing  from  memory  para- 
graphs learned  from  reading-book;  writing  from  dictation  what  was 
formerly  copied  from  Eeader;  rapid  spelling  with  simple  rules  of  orthog- 
raphy; beginning  to  write  on  paper,  large  and  small  letters  and  words, 
between  (rather  wide  apart)  lines. 

"Fourth  year — Reading  exercises  of  last  year  combined  and  reading 
of  Eoman  print  begun;  simple  sentences  extended  by  objects;  declen- 
sion of  nouns;  nominative  case,  singular  and  plural,  of  personal  pro- 
nouns; all  tenses  of  indicative,  simple  form  of  infinitive,  imperative; 
changing  of  active  into  passive  form  sentences;  grammatical  and  ortho- 
graphical written  exercises;  short  compositions,  ornamental  writing 
within  lines,  and  beginning  of  Roman  script. 

"Fifth  year — Correct  and  fluent  reading  of  German  Roman  print  and 
brief  recital  of  what  is  read;  simple  sentences  extended  by  adverbs  of 
place,  time,  quality,  and  manner;  prepositions,  and  their  relations;  de- 
clensiona  of  nouns  with  adjectives;  comparison  of  adjectives;  numerals, 
possessive,  demonstrative,  and  interrogative  pronouns;  dictation  writ- 
ing, composition,  and  ornamental  penmanship  within  (closer)  lines. 

"  Sixth  year — To  reading  is  added  more  detailed  recital  of  what  is 
read;  reading  of  various  handwritings;  compounding  of  sentences,  uses 
of  conjunctions,  conjugation  of  active  and  passive  forms;  writing  from 
rapid  dictation;  composition  in  narrative  and  *  story '  form  as  before, 
with  introduction  to  delineation  and  let tcr^ writing;  ornamental  writing 
in  German  script  on  a  single  line. 

"  Seventh  year — Higher  expression  in  reading  and  orderly  or  well  com- 
posed recital  of  what  is  read;  reading  of  various  handwritings:  com- 
pound structure  of  sentences,  subjunctive  mode  and  relative  pronouns; 
higher  composition,  reproduced  in  extended  and  abridged  form,  with 
manifold  sentence  manipulations;  letters  and  business  compositions; 
higher  penmanship. 
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"Eighth  year — Reading,  composition,  writing  from  dictation,  and  pen- 
manship, as  in  seventh  year;  analysis  of  sentences;  word  roots,  deriva- 
tives, and  classification  of  words  by  families. 

"  The  most  striking  features  of  all  this  are:  (1)  The  '  Reader  '  is  the 
basis  of  it  all — only  slate  and  paper  besides  being  used — no  *  Speller,'  no 
'  Composer,'  no  *  Grammar' — only  a  few  grammatical  tables  appended  to 
the  Reader.  (2)  The  vast  amount  of  writing  involved;  from  writing- 
lessons,  from  spelling-lessons,  from  Reader,  dictation,  memory,  composi- 
tion, etc.  The  result  is,  Germans  write  well  and  as  readily  as  they  talk» 
(3)  The  manifest  practicalness  of  every  step.  There  seems  to  be  noth- 
ing done  in  the  school-room  that  the  people  are  not  daily  doing  outside." 

If  we  turn  now  to  the  study  of  arithmetic  it  will  be  seen  that  a  text- 
book is  provided  for  the  very  first  school  year,  and  hence  for  children 
who  are  not  able  to  read  the  greater  part  if  any  of  the  text  of  the  book. 
Biit  why  should  children  be  required  to  purchase  and  use  a  book  which 
they  cannot  read?  The  illustrations  alone  cannot  justify  the  introduc- 
tion of  the  book;  for  these  can  be  more  profitably  replaced  by  actual 
objects.  Experience  has  at  last  proved  that  for  the  first  four  years  of 
school  life  arithmetic  can  be  most  profitably  and  philosophically  taught 
without  text-books;  and  the  so-called  Primarj'-  Arithmetics  are  retained 
in  great  many  cases  only  in  deference  to  the  wishes  of  parents  and  chil- 
dren,  who  cannot  understand  how  a  study  can  be  pursued  without  a 
text- book. 

Again,  what  is  the  use  of  a  separate  text  book  in  "  Intellectual  Arith- 
metic?" Could  the  examples  given  in  the  book  not  as  well  be  formed 
by  the  teacher?  Or  if  the  teacher  could  not  do  so — for  want  of  time 
or  skill — would  it  not  be  sufficient  and  more  to  the  purpose  to  place  the 
book  simply  in  the  hands  of  the  teacher?  Or  if  the  lessons  must  be 
conned  by  our  pupils — whereby,  of  course,  the  real  object  of  the  book 
is  destroyed — why  not  incorporate  them  into  the  books  on  written  arith- 
metic, and  then  force  pupils  and  teachers  to  let  written  arithmetic,  that 
is,  the  solving  of  examples  which  are  too  long  or  complicated  for  rapid 
mental  solution,  always  be  introduced  by  examples  which  can  be  readily 
solved  mentally?  What  a  satire  on  our  method  of  teaching  it  is  to 
require  our  pupils  to  learn  written  arithmetic  through  one  kind  of  text- 
book, and  mental  arithmetic  through  another  kind  of  text-book!  Again, 
look  at  our  so  called  series  of  Arithmetics;  four  and  five  books,  Where 
two  would  be  sufficient. 

Then  let  us  examine  our  text-books  on  geography.  Three  or  four 
books  in  each  series,  and  each  book  but  repeats,  with  a  few  additions, 
what  the  next  lower  book  already  taught:  Monteith's  Manual  of  Geog- 
raphy differs  from  the  Introduction  to  the  Manual  only  in  that  it  has  a  few 
additional  map  questions  and  a  little  historical  information  which  the 
other  wants.  Roth  books  can  be  used  side  by  side;  yet  two  years  ago, 
our  children  were  required  to  wade  first  through  the  Introductory,  then 
through  the  Manual,  and  then  through  the  same  trash  again  in  the  Inter- 
mediate and  Physical.  One  text-book  on  geography  would  answer  all 
the  wants  of  our  common  schools. 

The  Kindergarten  will  teach  us  how  the  "elements  of  form"  can  be 
taught  easily  to  children  younger  than  our  youngest  common  school 
pupils  without  the  use  of  a  text-book.  Agassiz,  thus  far  the  greatest 
teacher  of  the  natural  sciences,  could  not  emphasize  enough,  and  reiter- 
ate often  enough,  the  great  truth  that  Nature  is  the  text  hook  to  he 
studied  in  order  to  leai'n  the  elements  of  any  science,  and  instead  of 
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text  books,  place  muslin  nets  and  botanical  portfolios  in  the  hands  of 
the  children,  and  set  them  to  scouring  the  country,  "catching  butterflies, 
bottling  insects,  and  gathering  flowers."  Studying  the  phenomena  of 
Nature  as  indicated  in  the  article  on  geography,  given  in  the  Appendix 
(page  61*),  will  teach  pupils  more  of  natural  philosophy  than  can  be 
tafight  by  their  thumbing  the  most  voluminous  text-books. 

Miss  Youman's  First  Book  of  Botany  is  perhaps  the  best  elementary 
text-book  ever  pubh'shed  in  the  department  of  natural  history.  Eat  the 
use  of  even  this  text-book  is  uncalled  for,  and  radically  opposed  to  the 
theory  and  practice  of  the  teacher — Professor  Henslow — according  to 
whose  method  of  teaching  the  book  is  constructed.  Instead  of  pupils 
being  required  to  learn  the  parts  of  plants  by  comparing  them  with  the 
pictures  of  the  books,  they  should  learn  them  by  comparing  them  with 
aqtual  leaves,  for  their  color,  structure,  size,  and  surface,  as  seen  in 
nature,  cannot  easily  be  represented  in  pictures.  And  if  comparison 
with  pictures  is  neceeeary,  botanical  charts  are  far  preferable  to  the  pic- 
tures of  the  book.  And  the  schedule,  according  to  which  the  parts  must 
be  described,  can  be  easily  placed  on  the  blackboard  by  the  teacher. 
Therefore,  while  I  believe  that  Miss  Touman's  book  will  furnish  the 
teacher  with  the  best  method  of  teaching  the  elements  of  botany,  the 
book  itself  should  not  be  used  by  pupils  as  a  text-book.  Of  course,  the 
publishers  claim  that  "plant  and  book  should  go  together,"  but  the 
experience  of  our  most  eminent  naturalist  teachers— as  Agassiz  in 
Zoology,  De  Candolle,  and  Professor  Henslow  in  Botany — teaches  just 
the  reverse;  and  one  of  the  objects  in  the  establishment  of  the  Penikese 
School  of  Natural  History  was  to  teach  teachers  how  to  instruct  ac- 
cording to  the  Eook  of  Nature,  and  not  according  to  some  text-book. 
*'  Children  must  be  taught  to  open  their  eyes  and  look  upon  Nature  for 
themselves,  and  make  Nature,  as  it  surrounds  them,  its  own  text  book." 
"  Whenever  we  study  books,"  says  Agassiz,  "  we  are  one  remove  away 
from  the  things  we  study.*'  "  Keading  is  seeing  by  proxy,"  eays  Her- 
bert Spencer;  "is  learning  indirectly  through  another  man's  faculties 
instead  of  directly  through  one's  own  faculties." 

OUR  TEXT-BOOKS  ARE  TOO  BULKY. 

"The  faith  in  lesson-books  and  readings,"  says  Herbert  Spencer,  "is 
one  of  the  superstitions  of  the  age."  This  is  shown  not  only  by  the 
multiplicity  of  text-books  by  which  our  system  of  education  has  been 
changed  into  a  system  for  "  the  production  of  artificial  stupidity,'*  but 
also  by  the  bulkiness  of  our  text-books.  Most  of  our  textbooks  are 
lumbered  with  a  great  mass  of  useless  details,  which  in  some  cases  com- 
pletely smother,  if  not  exclude,  what  alone  is  of  real  importance  to  the 
pupil.  Why  must  every  book  in  a  series  of  arithmetic,  open  with  defi- 
nitions of  arithmetic^  number^  quantity,  etc.?  It  is  undoubtedly  the  teach- 
er's duty  to  show  the  pupil  the  way  for  working  an  example;  yet  why 
must  a  text-book,  which  is  to  be  used  by  the  pupil,  be  lumbered  with 
explanations,  illustrations,  rules,  etc.,  which,  *to  be  of  any  use  at  all. 
must  be  adapted  to  the  comprehension  of  the  pupil,  in  which  case  the 
.  teacher's  oflice  is  reduced  to  that  of  a  mere  overseer,  whose  dvity  it  is  to 
see  that  the  tasks  are  faithfully  pierformed.  How  can  pupils  bo  taught 
dependence  upon  themselves — the  first  factor  in  every  education  deserv- 
ing'of  the  name — with  our  present  series  of  Arithmetics?  Again,  look 
at  the  so-called  map  questions  of   our  Geographies;    w*hy  cannot  our 
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pupils  be  taught  to  exhaust  the  contents  of  a  map  according  to  a  single 
scheme  or  schedule? 

The  first  two  pages  of  a  Language  Primer^  recently  published,  read  as 
follows: 

I.— OBJECTS   AND   WORDS. 


Teacher,  holding  up  a  book,  a  pencil,  an  orange,  etc.: 
What  is  this?     A  book. 

This?     A  pencil. 

This?     An  orange. 

This?    A  bell. 

1.  What  are  all  these? 
They  are  all  things,  or  objects, 

2.  How  do  we  learn  about  such  things,  or  objects? 
We  learn  about  them  through  the  senses. 

|^*Now  I  shall  name  two  other  things,  or  objects:  Love,  gladness. 
We  do  not  know  these  things  through  the  senses. 

3.  How  do  we  know  these  things? 
By  thinking  about  them. 

4.  What  is  an  object? 

An  object  is  anything  that  we  can  learn  about  through  the 
senses  or  that  we  can  think  about. 

5.  When  I  say  book,  is  that  an  object? 
"No;  it  is  a  word,  or  the  name  of  an  object. 

Ji^^  Teacher,  Writing  on  the  blackboard  the  word  book: 

6.  Is  that  an  object? 

jl^o;  it  is  a  word,  because  it  is  the  name  of  the  object  book, 

EXERCISE  I. 

|@p*  Teacher,  holding  up  in  succession  various  objects: 

1.  What  is  the  name  of  this  object?     Of  this?     Of  this? 

2.  Write  on  your  slates  the  words  that  are  the  names  of  these  various 
objects. 

3.  Write  the  names  often  different  objects  you  can  see,  or  think  of. 

II.-^OBJECTS   AND   WORDS. 

H®*  We  may  write  in  a  list  the  names  of  objects  that  we  can  see  in 
^ny  one  place,  as  in  a  school,  a  church,  a  parlor,  a  railroad  can, 

EIAMPLfi :   A  Seliool. 

Seats.  A  map.  The  globe. 

Desks.  A  stove.  The  bell. 

Tables.  A  clock.  The  piano. 
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'We  may  write  in  a  list  the  names  of  the  various  parts  of  different 
objects,  as  of  a  hook,  of  a  flower y  of  a  knife,  of  a  gun, 

EXAMPLE:  The  Parts  of  a  BoOIe. 

The  cover  of  a  book. 
The  leaves  of  a  book. 
The  back  of  a  book. 
The  title  of  a  book. 

EXERCISE  2. 


at  Write  the  names  of  objects  yon  can  see: 


1.  In  a  church. 

2.  In  a  parlor. 


3,  In  a  railroad  car. 

4.  In  a  grocery  store. 


b.  Write  as  in  the  example  the  names  of  the  different  parts  of  these 
objects: 

1,  A  flower.  |        3.  A  gun.  I      5.  A  dress, 

2.  A  knife.  )        4.  A  barrel.  |      6.  A  coat. 

Now  there  is  need  of  illustrating  in  this  manner  a  manual  written  for 
teachers,  but  what  use  is  such  matter  in  a  text-book  to  be  used  by 
children,  except  to  increase  the  bulk  of  the  book,  and  thereby  its  cost 
to  parents?  I  could  easily  show  that  many  of  our  present  text-books 
are  filled  with  just  such  matter,  which,  while  in  place  in  manuals  for 
teachers,  are  worse  than  useless  in  text-books. 

Our  text-books  are  not  only  too  numerous;  they  are  also  too  bulky; 
but  no  reform  can  be  expected  in  this  matter  until  insisted  upon  by  pa. 
rents,  who  have  to  foot  the  bills  for  text-books;  and  what  interest  the 
parents  have  for  seeking  this  reform,  was  illustrated  above,  when  I 
showed  how  a  hundred  thousand  -dollars  are  annually  saved  by  the 
dropping  of  three  or  four  text -books. 

THE  REMEDY. 

I  say  that  the  reform  can  come  only  at  the  instance  of  the  parents, 
for  teachers  are  powerless  so  long  as  parents  insist  upon  making  the 
text-books  the  standard  by  which  to  judge  of  the  teacher's  labors.  It 
is  a  sad  fact,  and  illustrating  the  popular  "faith  in  lesson. books,"  that 
many  parents  do  not  consider  that  a  child  is  pursuing  a  study  unless  it 
uses  a  text-book  in  that  study;  and  a  child's  learning — for  it  cannot  be 
called  education — ^is  measured  by  the  child*s  ability  to  repeat,  verbatim 
et  literatim,  the  text  of  the  book.  A  child  may  have  been  taught  "a 
wajft  not  a  rule,  for  working  an  example,"  by  which  it  can  make  a  rule 
for  all  similar  examples,  yet  unless  the  child  can  perform  an  example  in 
accordance  with  the  explanation  and  the  rule  given  in  the  book,  "all  is 
wrong."  Attend  any  public  examination  of  scholars,  and  note  how  the 
committee  fasten  their  eyes  upon  the  page  to  ascertain  whether  the 
pupils  answer  correctly.  Unable  to  distinguish  between  the  chaff  and 
the  wheat,  they  measure  a  teacher's  success  by  his  ability  of  "cramming 
the  indigestible  mixture  [of  manj'  of  our  text-books]  down  the  child's 
throat."  Is  it  not  a  necessary  sequence,  then,  that  "all  the  faculties  of 
the  mind,  except  memory,  become  discouraged,  disheartened,  benumbed, 
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and  fall  asleep,  while  memory  is  goaded,  and  lashed,  and  chastised,  and 
spurred  on,  driven  at  a  break-neck,  hap-hazard  pace,  ♦  by  the  whips  and 
scorpions'  of  senseless  teachers,  until  at  last  the  child  becomes  an  intel- 
lectual dwarf,  or  a  walking  cyclopedia,  going  up  and  down  the  earth 
with  indefinite  aims  and  unfruitful  ends?"  Is  it  to  be  wondered  at  that 
"the  teachers  become  lost  in  the  text-books,"  and  that  "there  is  much 
twaddle  published,  but  more  twaddle  elected  to  teach  it?" 

But  in  addition  to  a  close  scrutiny  of  the  number  and  size  of  the 
hooks  to  be  used  in  oar  schools,  a  determined  stand  must  be  taken 
against  the  introduction  of  text-books  similar  to  the  Language  Primer 
mentioned  above.     For  whence  come  such  books,  and  what  is  their  use? 

"Certain  teachers,  practical  and  successful  themselves,  have  sought 
to  make  others  so  by  publishing  text- books,  containing  their  plans, 
methods,  illustrations;  text-books,  in  fact,  furnishing  the  precise  lan- 
guage which  teachers  should  use  in  the  school-room.  Such  authors 
have  unwisely  supposed  that  because  success  followed  these  methods  in 
their  school,  that  they  were  to  revolutionize  entirely  the  instruction  in 
this  department  by  throwing  their  methods  and  their  exact  language 
into  the  form  of  a  text-book.  But  how  insipid  such  books  are  in  the 
hands  of  pupils,  and  how  utterly  impossible  it  is  for  one  teacher  to  use 
the  precise  methods,  the  same  anecdotes,  the  identical  language  of  an- 
other in  the  school-room  I  These  methods  may  be  almost  perfect,  so 
far  as  the  author  is  concerned,  but  when  used  by  him  they  were  origi- 
nal; they  came  from  his  brain,  his  mouth,  his  ej^es,  his  face,  not  from  a 
book;  and  when  they  are  transcribed  upon  the  cold  page  of  a  text-book 
for  others  to  use,  and  especially  for  pupils,  they  prove  to  be  purgatives 
rather  than  tonics.  There  is  a  number  of  such  books  now  surfeiting 
the  market,  and  which  are  unfortunately  being  introduced  into  our 
schools;  books  which  read  well,  and  which  are  excellent  for  young  and 
inexperienced  teachers  to  consult  as  reference  books,  as  reservoirs  from 
which  to  take  drafts  before  going  into  the  school-room,  but  which  are 
absolutely  injurious  and  out  of  place  in  the  hands  of  pupils.  They  are 
not,  or  should  not  be,  intended  for  pupils,  but  only  for  those  teachers 
who  must  have  some  substitute  for  their  own  mental  deficiencies.  What 
is  the  meaning  of  all  t|iese  new  departures?  It  is,  to  my  mind,  a  fruit- 
less and  unphilosophical  attempt  to  make  text-books  that  shall  stand  in 
the  place  of  the  teacher.  It  is  an  unwise  and  unholy  plan  to  bolster  up 
poor,  inexperienced,  and  unskilled  teachers.  Instead  of  going  down  to 
the  foundation  of  things  where  the  radical  defect  lies,  and  saying  to 
every  teacher,  *  Unless  you  feel  competent  to  teach  this  school,  so  far  as  mere 
instruction  is  concerned,  without  the  aid  of  a  single  text  book,  you  cannot  have 
the  school,^  we  are  trying  to  make  text-books  which  shall  at  the  same 
time  serve  the  double  purpose  of  furnishing  instruction  to  both  teacher 
and  pupil.  As  well  may  we  attempt  to  make  *a  fountain  send  forth  at 
the  same  time  sweet  water  and  bitter.'  <  Can  the  fig  tree,  ray  brethren, 
bear  olive  berries?  either  a  vine,  figs?  So  can  no  fountain  both  yield 
salt  water  and  fresh/  What  is  intellectual  food  for  the  young  pupil  is 
not  the  nourishment  which  teachers  need." — [J.,  jp.  Nightingale, 

The  text' book  is  the  bane  of  American  schools.  As  Agassiz  says: 
"Pupils  are  made  too  much  to  turn  their  attention  to  books,  and  the 
teacher  is  left  a  simple  machine  of  study."  "The  text-book  now  holds 
sway  in  the  school-room;  it  sits  enthroned,  a  despotic  tyrant  over  both 
pupil  and  teacher.  Teachers  are  the  slaves  instead  of  the  masters  of  these 
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working  tools,  designed  for  the  exclusive  use  of  pupils."  The  teacher 
has  been  reduce^  to  a  mere  machine  for  measuring  off  the  lesson  the 
pupil  is  requirea  to  learn  each  day.  Hence,  as  a  natural  consequence, 
the  popular  low  estimate  of  the  functions  of  a  teacher;  the  too  frequent 
substitution  of  the  undeveloped,  uodisciplined,  and  unskilled  "school- 
keeper**  in  place  of  the  practical,  skilled  teacher;  and  the  power  of 
"politics,  poverty,  and  piety,"  in  the  eertifieatiog  and  appointing  of 
teachers.  It  is  only  by  reforming  our  present  text- book  system  that 
we  can  hope  to  remedy  many  of  the  abuses  which,  unfortunately,  can 
now  be  justly  charged  against  our  school  system.  And  if  parents  only 
became  convinced  that  the  immense  outlay  for  text-books  now  so  cheer- 
fully borne  by  them,  can  be  materially  reduced,  not  ooly  without  injur- 
ing the  cause  of  education,  but  to  its  positive  benefifc,  we  shall  soon  see 
the  dawn  of  better  days. 

ANOTHER    BEFORM   DEMANDED. 

There  is  not  only  a  need  of  a  reduction  in  the  number  and  size  of  our 
text-books,  but  a  reform  is  demanded  also  in  the  manner  of  supplying 
and  designating  text- books.     Publishers    of  school-books  seem  to  be 

r  anxious  only  to  provide  as  many  books  as  they  can  force  into  the 
schools;  and,  in  addition,  a  rage  has  seized  them  of  providing  wares  that 
"will  sell  in  a  cheap  market."  The  text-book  ioterests  have  reached 
colossal  dimensions;  and  the  power  placed  in  the  hands  of  our  State 
Eoard  of  Education  is  now  so  great,  that  its  exercise,  no  matter  if 
determined  exclusively  by  a  consideration  of  the  real  needs  of  the 
schools,  must  always  give  rise  to  sinister  imputations.  It  is  notorious 
that  "  publishers  send  out  an  army  of  agents,  panoplied  in  armor,  both 
defensive  and  offensive,  which  reaches  from  the  brain  to  the  pocket;  agents 
who  are  wise  as  serpents,  and  harmless  as — lions,  going  up  and  down 
the  country  seeking  whom  they  may  devour."  And  the  natural  result 
is  that  after  a  Board  has  adopted,  or  readopted  a  series  of  text-books, 
no  matter  if  they  acted  with  perfect  integrity,  unbiased  by  any  outside 
influence,  their  good  intention,  wisdom,  and  integrity,  are  assailed. 
IVitness  the  last  text-book  conflict  in  this  State.  And  witness  the  text« 
books  prescribed  under  our  present  system.  McGuffey's  Eeaders  in 
place  of  Will  son' 8,  and  a  probability  of  having  another  deterioration  in 
Readers;  by  the  possible  adoption  of  the  Pacific  Coast  Seriei^.  Can 
worse  Geographies  be  found  in  the  market  than  Monteith's?  Book 
agents  must  certainly  have  found  enough  in  this  State  "  to  devour." 
Our  schools  are  now  practically  at  the  mercy  of  publishers. 

1  am  convinced  that  the  interests  of  education  suffer  under  the  pres- 

,■  ent  system  of  supplying  and  prescribing  text-books  for  the  State: 
'First — Too  many  and  too  bulky  books  are  prescribed.  Second — Some  of 
the  poorest  instead  of  the  best  text-books  have  been  forced  upon  our 
schools.  Third — Elements  of  corruption  are  thereby  introduced  into 
our  system.  And  fourth — The  taxes  for  text-books  have  been  made 
unnecessarily  onerous  to  the  school  patrons.  These  evils  will  not  be 
remedied  by  a  mere  abolition  of  the  <<  State  uniformity;"  on  the  contrary, 
without  such  uniformity  the  evils  would  be  increased  by  the  addition 
of  that  confusion  in  text-books  which  is  a  prominent  evil  other  States 
have  to  deal  with. 

What  we  need  is,  that  in  place  of  a  list  of  prescribed  text-books,  too 
numerous  and  voluminous  by  half,  the  contents  of  which  the  teacher  is 
expected  to  teach  his  pupils  the  best  way  he  can,  the  State  Board  of 


49 

Education  first  prepare  a  olpar  anri  ^^     • 

requirements  inward  to  eTch^^uiiP'f'f  •  «tft«mfnt  of  the  aims  an 
a  clear  and  precise  statemenrof  the  C  LlT^^'fu'  '.'l^"'  «''«<'"<1'J 
rationally  and  economically.  In  short  th^Rj'^  handling  a  subjec 
State,  must  furnish  each  telcher  with  a'^feeSHV /S  '^'^'S^J^'^^^ 
means  we  can  dispense  with  sevpr-.l  flTw  if  i  •'  i'^^^ruchon.  By  thi 
the  remaining  teit-bookTt  rYgTdt  e^ciJdlt'' t^ '  7'"*'^  ''''  ^""^  ° 
whichappertainsexclusivelvtofhB^lJlu  .  I  ^lerefrom  every  thin£ 
be,  whar'ite  name  irr.;n::i  Vool  I?  S  •''^.The''  '^"*-'""'^«'^-'' 
preached  by  the  teacher— the  fi"oV^T«  T^  f^  •  u  u  "®  sermons  are  to  bi 
analyzed,  developed,  unfolded  exD^afn.H  '1"''  ^^/  *"^*"  ^'^'«''  ^reto  be 
texts  which  need  an  exeS'to  £L.  f />°"'^'"^f''  "?*"»  ^y  t^e  teacher- 

The  Manual  of  InstmcUoTwmftth  ^^"^  "'^^«r«t««d." 
course  of  culture  ad  technical   rrJfnT  P«'°t  out  to  teachers  the 

themselves  for  their  worl7  in  olrw3  Twin  m^  ^'^^  ^^^"^"'■^ 
their  work.     Being  no  lonUr  ablo  tn T!  ?  '  !  P^^P^re  teachers  for 

will  be  compelled  fo  TsSate  i<l^  n!  ^^"5*'"/''^  text-book,  teachers 
will  then  bicome  real  teSis  ins^t  J  p^''^  ""^  teaching,  and,  in  time, 

I  also  invite  attention   Mfh'       i  ^  f  ™®'"^  ^''^^ool  keepers 
already  n,et  w'ithtnSrfbl  'flv^o^^  I  fi'e  '0^?^ ^f «      ^'^'^'^  ^as 
If  practicable,  will  materially  redu^o  fh«      *'^°fi/«nt  that  its  adoption, 
the  description  and  worlJngS^of  the  plan  trl  ?h  'T^''^^'-     ^  q"ote 
Superintendent  of  Wisconsfn,  RoZ\liZMZM  ll'.^u^:  ''  "^^  ^'^'^ 

unS.1t?Snt?:ect:.  ^^tt  St'S  tl.'^^"'^^^«  ^^'^^  ™- 
tent  with -nay,  the  logical  result  frnVf'  ^u^  ^'"'  ^^"'""^^y  ^'onsis- 

We  hold  gene.4l  educator  ob^  he  safeT'^Ll'^;"'^  "^  ^^«  ««''<'«'«• 
tu  ions.  We  hold  that  the  State  can  secfrf^.f  "'"'  ^'^P'^*'"*'^"  'nsti- 
universal  education  than  can  be  secured  bvlnn'^'^'V^PP'^^^^^^^"  *« 
ual  effort.  Hence  the  State  svstem  dot c^„  ."""^'^''P'''  ^°''  '"divid- 
with  school  houses,  putting  oleZJoT ^ul^^^'-'^i'  ^^^^'  *"*!  ^^'l^J's, 
door.  It  furnishes  free  se^sThl.t  ^  ^"^'""  ®'S^'  "^  «very  man's 
boards,  and,  to  crown  all  free  insTucto?.:  "^'T'  l""^''''  ^'^^^i  »>lack! 
Children  of  school  age.  'Con^e  use  anJ  ""•  *t  ®'^*^  '^y^  *«  *»  ^er 
tion   without  money  and  wSut  p'rit"  '  ^^  """''  ""'^"^  of  instruo- 

iarmrn$n'herervi'tr.""S\Sp^orV-^  •  ^"'  ^^  ^-^^  Really  i„ 

children'of  the  poo;  m'aVcan ^^1^1""^  '''t  '''''  **>« «-- 
children  of  the  rich  man?  The  seats  fn  tL  T'^h^^  ^''^  ^"'^  ^"^  three 
but  is  suitable  clothiu</  for  th^ LIT  •?  ^^^*'*''  ''""s^s  may  be  free 

they  may  occup/thore  tats  ^rareiZ'/f  «'!?"''  ^''f  ^^^^^  *^'^' 
blackboards,  and  dictionary  mirbe  free  bft  -•«  th'"''^'^"'-  >'^^^  '"''?«• 
fieaders.  Arithmetics,  Spellers  Lo™hi.«     I    *''^!»«••«  indispensable 

f=:orrsev?n<oTerf£  f '^^^^^^^  -  ^th^ 

,^^ean  for  ^n. len^r^ti^-" -^Sr^^e^v^ 

comJSd?g"anTtj^rst\trstt"oVL'"^:''?,^'  -''-I  a^^tem,  to  be- 
for  a  compulsory  law  to  dri^*;';\7/,"«";^^^^  ^"'^  ^  call'loudly 

«nt'-let  'him  conscientiously  anTthoSouihS"  ^^  ?''"''  "^  ^^^  ''"^^'^^'^ 
Of  ^on  attendance,  and  ho  wVufd  praJ'^^SSr Lts^  ToTs 
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previous  stock  in  the  virtues  of  wisdor^beBevole.^^^^^^^ 

?hiB  iBVOBtigation  let  h  m  J"^,^  y  \t  ">^^'„VeeLary'for  ihe^arely  respect- 
mentioned,  of  the  additional  clothing  nectssary  .^  ^^^.^  cessation 

able  appearance  of  his  ^^^.tZZcnre^i^^idx^^^^^^^ 

from  productive  labor  in  order  to  secm-e  ine  ^  &  acquire- 

contiu'^aous  and  Protr«cted  connecUon  w^h  the  scho^^^  ^^^  ^^^ 

ment  of  even  a  little  ^f  %*^*"  */*"^eo„Xntly  recurring  and  no  incon- 
cost  of  the  necessary  te^t■'^«<'*^^-*^*'"f  the  school  knows-let  him,  I 
sideruble  money  tax  as  every  P^^^^^^^^^f-.^^^^g^n  school  attendance, 
repeat,  investigate  t^ese  three  sources  ot  ^exp      ^^^^^,  ^  ^  ^^  ^„,^ 

an^d  no  longer  ^^ollv  ascribe  to  absolute  ^^^^^  ^^^^^  ^  I 

eracy  due  to  causes  less  ai»e™"'h^-wp,v  indifferent  to  the  welfare 
Llie^ve  that  very  few  Pj^'-^'S^J^^^it'^SthlTr  intellectual  cultur^to 
of  their  children  as  "^^  ?.Xi^v  *«  read  and  write.  Illiteracy  is  con- 
the  extent  at  least  of  ^h^'r  abil.^  to  r«^a  a  .^  ^^^  result  of  pov- 

fined  almost  exclusively  to  the  extremely  po^         ^^^  ^^^^  ^.j^.,j^^„  ^^ 
erty,  rather  than  ol  ^^llv  to  d?sre.^rd  tb^ir  best  interests,  in  not  8e- 
wonld  lead  parents  wholly  *»  «'\\*f*;t''„„,  culture  whatever, 
curing  for  them  »»y,f  f  f  J^s"'e  bef""^^  compulsory  attend- 

«lf  this  be  true,  then  the  ''t**®' ^^'^,„„„;K,e''of  the  barriers  that 
ance,  should  seek  to  remove  as  -^"y-«  .P<>jJ}%'|,,  ^ate-biU  was  the 
separate  poverty  from  P""'"^!-  „,,  are  in  many  cities  and  villages,  a 
removal  of  one.     Evening  ^cbools  are,  in  many  ^^^.^  ^^^^^^ 

partial  removal  of  another.     *J««.ff  f JXer      With  this  last  barrier  of 
lould  betheentireremovalof  still  another      W  I  education,  re- 

expense,  immediately  and  »f  ^«f  ?,"ly  f '^^';7o„^      would  it  involve, 
moved,  our  system  would  indeed  bo  i.eeX.olofe^^^  ^^^^  ^^.  ^^^^^^ 

^^Zr^i!;XS£::^^o..^  given  by  the  State  to  se- 

-r.TotT;i;'wo\\r^^^^^^ 

truly  free,  largely  remove  the  excuse  foi  and  cause  o  ^^^.^^^^ 

illiteracy  but  they  would  bring  "'f^l^f'^^^J'^^^i,  Jn  detail  myself,  I 
vantagel  Eather,  however,  than  *«  ^^^^  *J^\^d*°„  the  subject  in  other 
prefer  to  quote  ft-om  ^^at  has  been  pub  ished  on  i  ^^^  ^^ents  of 

States.     By  thus  doing    1  shall  Present  "^^  and^ioofs  ot^ctual  ex- 

bZ  :.^  =  Wa^Tn  /oh\^:^:r'superil'tendent  of  Public  In- 
struction  of  the  State  of  Maine: 

...  At  first  thought  it  would  seem  sufficient  provisions  bav^W  made 

for  the  education  of/.'/.^'K-fd"  b^'n  fredy  grant^^^^^^ 
teacher,  shelter,  and  tuition,  ^*'^,,'f  ^"  ".^tlL^^Hhout  books— his  tools. 
The  pupil,  however,  can  «'««<>«;P'^f^ J^"*  ^^i"  5^  „,any  instances  a  hard- 
To  furnish  these  «^t  P"''^*^,.t^P*ri\Ph,rrge  families,  and  more  espe- 
ship,  particularly  to  ?««'•  P»[^"*l  J^f  To%hten  this  burden,  some 
ciaUy  to  the  itinerant  laboring  *''«s8-^.^o  1  g  ^^^.^.^^^3 

States  have  est^W's^/t ''^^rtrou^Lut  th\tm^^^^^^^^^         State.    This 
of  text-books  should  be  used  thioughout  i^e  '  ™  ^  ^rs  it  has 
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tages  of  this  plan  were  alluded  to  in  my  last  report,  and  the  experientco 
of  the  City  of  Bath  was  brought  in  testimony,  as  presented  in  the  report! 
of  Superintendent  S.  F.  Dike,  I  am  pleased  to  call  the  attention  of 
school  officers  to  this  important  feature  again  this  year,  by  presenting 
the  following  communication  from  Thomas  Tash,  Esq.,  Superintendent 
of  Schools,  City  of  Lewiston.  The  plan  is  equally  desirable  and  possible 
in  ^//  our  towns,  and,  it  seems  to  me,  would  be  readily  adopted  by  our 
people,  if  school  officers  would  clearly  present  the  same  for  their  con- 
sideration at  the  annual  town  meetings.  By  reference  to  Section  Six, 
School  Laws,  it  will  appear  that  sufficient  authority  is  given  towns  to 
accomplish  this  desirable  object,  broadening  present  school  facilities 
with  immense  advantage  to  children  and  large  saving  of  expense  to 
parents/ 

"  Lewiston,  November  20th,  1873. 
"Hon.  VVakren  Johnson: 

"Dear  Sir:  In  answer  to  your  inquiry,  I  beg  leave  to  present  the 
following  as  some  of  the  advantages  which  have  resulted  from  the 
adoption  of  the  *  free  text-book'  plan  in  this  citjT 

"  1,  Books  are  ready  at  the  proper  time. — When  parents  furnish  books 
much  time  is  often  lost  to  scholars,  and  much  inconvenience  felt  by 
teachers,  especially  at  the  beginning  of  the  year,  hy  delays  in  procuring 
proper  books.  Parents  are  also  subjected  to  much  inconvenience  and 
vexation  by  being  so  often  called  upon  to  procure  books  and  other 
materials  for  school  use.  Those  having  large  families  of  children  find 
their  slender  incomes  taxed  to  the  utmost  to  procure  these  supplies, 
while  those  in  affluence  assure  us  that  the  supply  of  free  text- books 
relieves  them  from  a  frequent  and  troublesome  annoyance.  Our 
wealthiest  men  are  among  the  best  pleased  with  the  results  of  this 
experiment,  the  expense  is  so  insignificant  compared  with  the  time, 
trouble,  and  criticism  which  it  saves. 

"  2.  Every  child  is  supplied  with  all  the  books,  etc.,  needed, — No  odious 
distinctions  are  now  made.  Our  schools  are,  as  they  never  were  before, 
absolutely  <free  schools.*  The  city  label  in  a  book  is  no  longer  a  mark 
of  pauperism,  but  a  mark  of  sovereignty,  and  attaches  to  all  alike.  It 
is  as  honorable  for  a  child  to  bear  home  a  school  book  having  the  city 
mark  in  it,  as  the  book  bearing  the  label  of  a  free  city  library.  There  is 
no  longer /M5sm^  to  get  the  books  furnisfied  to  indigent  pupils  into  their 
father's  tax  bills.     This  is  a  convenience  to  our  city  authorities. 

"3.  Uniformity  in  books. — Non- uniformity  has  been  a  source  of  as 
much  vexation  in  the  schools  as  in  the  church,  and  it  has  been  vastly 
more  pernicious.  In  rural  schools  there  has  always  been  encountered 
the  inconvenience  of  a  multiplicity  of  unlike  text- books.  Many  extra 
classes  have  had  to  be  formed  in  consequence,  as  is  now  the  case  in  most 
rural  communities.*  Where  free  text-books  are  furnished,  this  difficulty 
is  obviated.  Again,  there  is  no  longer  complaint  from  thbse  moving 
from  citj'  to  city,  that  books  are  different.  They  are  at  no  extra  expense 
in  consiequence. 

**4,  Considerable  latitude  can  be  allowed  in  the  selection  of  books,  without 
increasing  the  expense  of  them. — Wherever  there  are  several  schools  in 
different  parts  of  a  city  or  town,  of  the  same  grade,  as  Grammar  or 
Intermediate  Schools  in  the  same  city,  teachers  may  be  allowed  a  choice 
in  the  books  they  are  to  use.  The  school  book  is  a  tool,  and  the  work- 
man will  work  all  the  better  with  a  tool  of  his  choice.     It  is  unpleasant 
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to  hear  a  teacher  affect  to  have  do  choic^  in  «>;  t«^^J'-J>£       Kxei 
i  would  as  soon  hear  the  ^o.^dma"  „^  ^'^  to  ^^^^  ,^,,_  I  ,^  ,ware 

A  perfect  workman  will  "f  ^^^^^fX^^^e  und  success,  a  good  one      If 
Knt  hp  will  use,  with  much  moie  P'eda"  ^    j^  j    classes  to  pei- 

the  Jea'hers  of  such  parallel  ^;^^?tork  in  t  given  time,  and  the  School 
form  .topically  the  san.e  ^^ZjjX^V^Jo^  arithmetic,  for  exan.pl e 
Board  sanction  several  series  of  ^f  ^^i-'^J^./  j^  ^hich  the  work  may  be 
asTs  now  done  in  the  City  «  ^^,fj  J^^di^g  ^-esponsible  for  the  work 
done,  giving,  the  «''«j- ^r  bu    i.nifi?^advaUge.     One  series  of 
no  inconvenience  could  aiiae,  ouu  might  not  De  un 

hooks  ^B  about  as  expensive  as  '»'  P''.'^^^  '  ^"3  Jhers,  and  test  the  various 
Sng  to  divide  its  P^*y«"^g^L«Se^re  plan  of  free  text-books,  w.th 
booksfall  of  which  can  be  done  under  the  p  ^^^.^^    j  „g 

no  additional  expense  to  •^//"'''"U  possible  terms.  Again,  in  the  sue- 
to  itself  from  a  1  P^^l'^^^f^'J'  mfrKool,  different  books  adapted  to 
cessive  classes  in  the  same  Giammar  do  >  ^  instance,  might  be 
S  progress  of  pupils  aBLnitedfelatesH,^^^^^^  ^^  ^ 

used^  on  the  same  subject,  ^\tJ."Vherea8  while  pupils  find  their  own 
each  class  must  have  its  o^^'»  *'««'^';3''^'^rn''oT  expLse  to  them,  to  keep 
S^^  rr;;;g^thre^-ii^r^^^^^^  ^^^^k.  even  at  co.s.dei- 

^MTht^elT^hange  in  a  te^^.  is^^-^an^ging  in  rlrof  [the 
may  be  made  when  new  books  are  "««ded  clia  g    g        ^^.^  ,j  ^^ 

Se  at  the  time,  '^"^'^^^^f.^^ltld  dSw,  on  account  of  the  time 
fffected  without  loss,  and  it  would  ^'^^JJ^^J^^^jd,  before  its  general 
Required,  in-nsKlerate  ^"  f " om  o'Xss.  aad.'if  found  unsuitable, 

rS ted  'without  much,  if  any,  loss^  ^^^^^^   ,,h,ols  of  a 

"I.  Necessary  changes  could   b^in^de  in  t  _  ^^^^  .^  ^^^  ^.^t    et 

country  town,  by  t'--"^^^  ™se  "or  inco'^venience.  In  this  way  the 
to  another,  without  "^"^^^^  .\^P^^'^/broaght  into  use,  as  new  books  a,  e 
rde^farwIirtCrrrthTci^y.  ancl^without  additional  expense,  if 

c-edfos;.^^^^^^^ 

and  is  less  easily  controlled  by  the  te^^'^*'^;  .  jf  books  may  be  taken 
best  scholars,  th'e  latter  on  y  ^"3urf^fj",Kr!  h«  time  devoted  to  study 
home  or  not,  at  the  discretion  of  the  teacher,  ,,         ^ible  for  it 

^^y  be  largely  Jeterinined  a"d  the  teache  J^^  ^^  ^^^^^  „^^ 

.?6.    Books  furnished  by  the  '>«';XjS«  -It  might  at  first  be  supposed 
better  kept  than  when  owned  byth'^^^l'^:    }^  j,  ff^nd  to  be  true;  there 
that  this  would  not  be  7' b^^"";;^;^^^^ ,ation  of  these  books-schoo 
being  four  pai-ties  interested  "»  t^e  piese  ^^^^  .^  ^j^^  l^^^r 

classes  many  years.  children  the  wntings  and  drawings  in 
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of  their  books  is  a  most  valuable  lesson  to  scholars,  and  of  itself  goes 
far  to  justify  the  policy  of  furnish iiii^f  free  text-books. 

"  7.  It  leads  parents  to  procure  reference  books,  useful  both  to  themselves 
and  their  children. — When  relieved  from  the  con  stun  tly  recurring  expense 
of  procuring  school  books,  parents  are  found  much  more  ready  to  pro- 
cure other  books  on  ihe  same  and  collateral  topics — books  more  general 
in  their  scope.  Teachers  and  school  officers  may  do  much  to  encourage 
this,  thus  making  the  public  schools  in  the  broadest  sense  a  home 
educator.  • 

"  8.  Convenience  in  making  transfers. — In  graded- schools,  and  in  mixed 
schools,  also,  the  greatest  -impediment  to  transfers  in  making  proper 
classification,  is  the  want  of  suitable  books.  When  books  belong  to  the 
city  or  town,  the  advancing  of  pupils  to  higher  grades  or  reducing  them 
to  lower  is  comparatively  eas}'-,  and  much  less  often  the  subject  of  home 
criticism.  When  scholars  are  promoted  o?i  trlal^  the  books  belonging  to 
themselves  last  used  immediately  disappear,  and  the  lack  of  them 
furnishes  a  stronger  argument  for  maintaining  their  place,  oftentimes, 
than  ability  or  diligence.  Where  books  are  fi^ee  this  inconvenience 
vanishes. 

"9.  The  free  supply  of  books  increases  school  time. — It  increases  both 
the  number  of  pupils  entering  school,  and  the  length  of  time  on  the 
average  that  they  remain  there.  From  careful  obsorv^aLion,  where  the 
plan  of  furnishing  free  text-books  \i^6  been  adopted,  it  is  found  to 
increase  the  number  entering  school,  it  is  believctl,  from  five  to  ten  per 
cent.  Time  is  further  saved  by  children  entering  school  more  promptly, 
not  having  to  wait  for  books,  in  all  grades  and  kinds  of  schools;  at  the 
same  time  they  will  remain  longer  in  the  higher  grades,  the  premature 
withdrawal  from  school  among  the  higher  classes  having  been  largely 
caused  by  inability  to  meet  conveniently  the  expense  of  the  costlier  text- 
books. How  much  time  will  be  saved  in  all  these  directions,  and  in  the 
prompt  beginning  of  their  study  and  recitations  at  ther  beginning  of  the 
terms,  cannot  be  estimated,  but  certainly  a  very  large  portion  in  every 
town.  On  this  saving,  we  maj^  in  the  presence  of  those  who  value 
general  education,  safely  rest  the  argument  in  favor  of  free  text- books. 

"  I  cannot  do  better  in  closing,  than  to  quote  a  short  extract  from  the 
last  report  of  the  School  Board  in  Lewiston,  from  the  pea  of  our 
Governor-elect,  written  some  months  after  the  plan  of  furnishing  text- 
books free  for  their  schools  went  into  operation  in  that  city,  the  raoi*e 
fully  justified  the  longer  the  plan  has  been  continued: 

"'  Under  this  plan,  the  first  costof  text  books  for  the  pupils  in  our  pub- 
lic schools  will  not  be  over  one  half  of  what  it  has  been  under  the  old 
plan  of  requiring  pupils  to  purchase  for  themselves.  Again,  as  scholars 
leave  their  books  with  the  Superintendent  when  they  have  completed 
them,  the  same  books  will  be  made  to  do  service  two  or  three  or  even 
more  times,  while  under  the  o\(i  system  thej^  have  too  often  been  thrown 
aside  after  being  used  by  one  scholar.  It  is  believed  that  the  expense 
of  school  books  under  the  new  plan  will  not  exceed  one  half  what  it 
was  under  the  old  system.  This,  indeed,  has  proved  to  be  the  ease  in 
Bath  and  some  other  cities  that  have  inaugurated  the  free  text-book 
system.  Besides,  the  experience  o^  these  cities  has  demonstrated  that 
the  books  are  better  cared  for  under  a  system  in  which  the  pupil  re- 
ceives them  as  a  loan,  under  the  supervision  of  the  teacher,  than  that 
in  which  the  pupil  has  the  ownership,  and  regards  himself  as  having  a 
right  to  do  as  he  pleases  with  his  own.  Besides,  the  difficulty  ofteu 
hitherto  experienced  in  inducing  parents  to  supply  their  children  with 
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school  books,  and  tbe  frequent  loss  of  U-  to  tbe  pup^l  fi-om  a  w^ant  o^^ 
Buch  books,  are  entirely  avoided  undeith.8  83  8^^^^^  ^^^^  ^^p^ 

ant  tban  all  otber  considerations,  °^a°y  ^° 'f'^",  ^i.  ^,ouId  not,  incur 
from  school  simply  because  their  P^^^^^^/^^^^'^Vo^i^  ",^,tem,  be  brought 
the  expense  of  books,  will,  under  the  free  t«^t  J««  J^^^^a,  principles, 
within  the  influence  of  the  school-room^    Indeed,  o    »  /^f       bji^ 

it  is  difficult  to  Bee  why  the  city  or  town  th.it  og  ^^1  ^.^^^  ^„j 
policy  and  necessity,  is  ':'^q"';«'l„  ^^  .^fj^e^  Kt  not  also  to  provide 
teachers  and  school  appliances  for  «'"'^'^^^"' ?"»  ^t-books.  Onr  own 
them  with  that  most  essential  ««hool  applian'.e     text  bo  ^^^^^^^^  ^^^ 

St  tt^lyTSdV^'iro^dT^^^^^^^^^^  but  also  by  the  wisest 

r^'^e^;\Knly  add  that  the  measure  whe^ 

to  be  a  popular  one.  It  relieves  'X,-  The  kading,  wealthiest,  and 
and  could  not  be  otherwise  ^h;^"  l^^'^'^^^^'^^dvoS.  We  are  confi- 
most  intelligent  citizens  are  its  J"«f  ^^^' "hf^^^St  the  same  plan  and 
^^^S:V^^^^^^  =  «Vii>y  8atisfactory. 

•'Yours,  very  truly, 

«<  THOMAS    TASH." 

The  following  is  an  extract  from  the  last  report  of  the  City  of  Bath: 
..SoHoo.  BooKS._The  present  rna^^^^^^  fg 

the  city  of  school  books  each  year: 


First  year 

Second  year.. 
Third  year... 
Pourth  year. 
Fifth  year*.. 


$1,582  52 
2,795  40 
1,224  08 
1,674  44 
1,591  72 

.At  tbi.  U»,  we  b.v.  .  l.«=r  .mount  of  "-^^'^a  ^tbUfot 
<,1„..  of  .Ither  of  tb.  former  '""J"'"!  ^»'';,|,'^*i,wh.t'  1».  th.o 

rti^oV'sr;v%""V?CSrrromTsSor/ri:is 
?:t\SL;r;'kT.^rb'LrtS7.pp.y''rtm'iai.te  .n.  oo„,i..,d 

?^f m'oSoS iS'wnrSl  IVui..—  "»•  «"""  "-•  "" 

spent  for  text-books! 
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furnish   books  to  the  children,  so  that  the  cost  of  education  will  be 
entirely  reduced  to  ordinary  taxation. 

"From  our  ^ve  years  experience  in  Bath,  we  can  confidently  recom- 
mend this  plan  to  all  cities  in  the  State,  as  the  best  and  cheapest 
method  of  providing  school  books.  The  towns  and  plantations  will 
also  find  it  to  their  advantage  to  adopt  the  same  plan.  The  books  can 
be  purchased  at  low  rates  and  used  till  worn  out. 

"In  looking  over  the  reports  of  the  school  committees  of  the  cities, 
towns,  and  plantations  of  this  State,  in  the  State  Superintendent's 
report,  I  find  a  very  general  demand  for  unifoi-mity  of  text-books; 
either  State  or  town  uniformity.  I  suppose  all  are  in  favor  of  town 
uniformity.  A  large  number  are  in  favor  of  State  uniformity,  but 
chiefly  for  the  sake  of  bringing  about  in  that,  as  the  most  ready  way, 
perfect  town  uniformity.  It  is  much  to  be  doubted  whether  there  is 
any  easi.er  or  more  practical  mode  of  bringing  about  town  uniformity 
than  the  plan  adopted  in  Bath.  Uniformity  in  the  town  is  perfect  of 
course,  for  they  are  purchased  and  placed  in  all  the  schools  by  the 
committee.  The  chief  reason  in  favor  of  State  uniformity,  is  the  saving 
of  the  expense  of  purchasing  new  school  books  to  those  parents  who 
move  from  town  to  town.  This  expense  will  be  obviated  by  the  towns 
furnishing  the  school  books.  Parents  who  move  from  u  town  will 
leave  their  school  books,  of  course,  but  have  them  furnished  again  by 
the  town  to  which  they  move.  They  would  suffer  no  loss,  therefore, 
provided  all  the  towns  in'  the  State  furnish  school  books  for  the 
schools. 

"The  State  Superintendent  recommends  the  'Bath  plan*  as  on  the 
whole  the  best  solution  yet  devised  of  the  vexatious  question  of  'text- 
books,' 'State  uniformity,'  etc.  This  matter  has  been  before  the  Legis- 
lature  for  several  years,  and  there  seems  to  be  a  tendency  toward 
acquiescing  in  the  plan  adopted  in  this  city.  I  hope  it  will  be  adopted 
throughout  our  State." 


HOW  TO    OBTAIN   TRAINED    TEACHERS. 

Ko  question  connected  with  onr  school  system  is  beset  by  more  diffi- 
culties than  that  which  relates  to  the  supply  of  competent  and  trained 
teachers.  It  is  unnecessary  to  enumerate  the  I'easons  which  have  left 
in  America,  "the  highest  and  most  responsible  of  all  occupations  to  the 
ignorance,  the  conceit,  the  dullness,  or  the  inexperience  of  the  chance 
comer  and  amateur."  There  are  none  too  young,  too  old,  too  feeble^ 
too  sickly,  too  unqualified  in  any  or  every  way,  to  regard  themselves, 
and  to  bo  regarded  by  others,  as  unfit  for  school-keeping.  Fortunately, 
there  is  a  general  aptitude  for  the  work  of  teaching  peculiar  to  Ameri- 
cans;  and  we  find,  therefoi:e,  some  of  the  best  teachers  in  the  world, 
produced  under  a  system  which  makes  it  possible  for  us  to  have  the 
very  worst  teachers,  or  rather  school-keepers,  which  can  be  produced 
by  a  system  which  improvises  the  untrained  and  inexperienced  youth 
into  members  of  a  profession  in  which,  as  Dr.  Channing  says,  more  wis- 
dom is  required  than  to  govern  a  State. 

I  shall  also  waste  no  words  to  prove  that  teachers  need  a  professiona,l 
training  as  much  as  doctors  and  lawyers,  not  to  mention  shoemakers  and 
tailors.     It  has  taken  long  years,  but  at  last  we  have  obtained  a  popular 
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Is  weU  as  our  bricklayers  and  7' P""*!  "-^ry^magnitude. 

p  alof  doing  thiB  is  ^P[-^lem  of  no  o^dmaiy^m  g  ^  Y^r^r.. 

^  Our  schools  required  last  J^^f 'J  ' J^^^J'^f ",,  had  been  trained  and  pre- 

dred  teachers.     Of  this  '^""^^^^'^^'^/.^^^^ed  of  persons  who,  >*hen  «»fj- 
mred  for  their  work;  the  rest  weiecompo  f       n^out  training;  and 

Fng  upon  the  work,  were  withou    « W;"^«1^;°.<  ehiefly  young  persons 
th%  Lge  number  .s  const^ntjy  J«^^^  ^^    ^.^i^n,  ^honi  necessity  oi 
without  experience,  ^'^^i  „^  f  ^f/nnsformld  into  sohool-maslers  and 
ace  dent,  or  friends,  or  fate,  has  trans  .     ^^^^^^  through  which  all 

Bchool-mistresses  for  the  ii«"^''„  •  •  Jirt^prs  in  this  State,  are  certainly 
recruits  to  the  professioy re  requii  ed  to  pass  ^^^^^^  already  in  my 
not  a  course  of  training  ior  the  p.  ofess^on    ^  ^^^  ^^^^^  p^^f    t 

last  report,  and  in  the  (^''/^''^^^^/j'^'li;  and  unflin chin 

system  of  examination  even  when  hone^^^^^  ^^^^^^,.^^    ,  ,, 

will  give  us  no  qualified  te*^^^^'^'  '[^tr^jning  schools.    Experience  has 

problem^^  ^>f  course,  the  shortest  andcomplet  ^^  ^j^^,^„   ^^  ^ 

Cud  be  to  require  each  candidate  for  the  jj.oe         ^^^J^   ^^^^^^^  ^^ 

Ccticable  to  increase  the  ""-be^^^  of  our  PuWic  schools,  the  want 
Lfflciently  to  meet  t^e  requuen^en  b  ot  o     ^p^      .^^^^^  ^-^f  l^"'^  the 

may  be  partially  "^^^^^^^^T^^n  ot  the  problem  understood,  I  g>^« /^"^^ 
•^  .     ^     rr^  TTi«ik(i  this  solution  oi^v"«  ]ji^^  ,      (committee 

^end^tions  of  the  committee  were: 

.  ,.    That  In  each  -iversity^ro..hout  tbe  -nU^^^Uier^e^be  es^^^^  ■ 
lished  a  school  or  f«^«" ^  jiat  ^ftieel    1  all  be  thoroughly  taught  and 
^^^^^iTi^rfe  TrSpTs  :id  methot  appliable  to  higher  education  should 
;"ec"eW    thd^  l^pVpriate  share  of  aUent.on^  ^^  ^  professorship 

'^  »2.     That  in  every  college  ^"^  J'/^  ^'°Xn  of  which  the  true  theory 

5b°  order,  for  .b.  .P-"  £3.     "id,  »J  to'l.'  P"P"~"»"  "^ 

i^p"irKr:ifri%-->„„, .,„„„ ,,  „,„,  „.d ,« 
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intermediate  grades  of  instruction,  and  the  mixed  schools  of  the  rural 
districts. 

"  5.  That,  in  addition  to  the  forei^oing,  there  should  bo  held  in  every 
county,  when  its  population  is  sufficient  to  warrant  it,  at  least  one 
normal  institute  in  each  year,  .the  session  to  continue  from  two  to  six 
weeks,  in  order  to  afford  the  means  for  professional  instruction  to  all 
who  are  unable  to  avail  themselves  of  the  more  permanent  advantages 
of  the  training  schools.  Attendance  upon  these  institutes  by  those  who 
have  not  enjoyed  the  benefits  of  the  normal  schools  should  be  so  far 
compulsory  as  to  be  made  a  condition  of  the  employment  of  all  teachers 
who  cannot  show,  upon  a  cai'eful  examination,  an  equivalent  of  the  pro- 
fessional knowledge  imparted  in  them.  The  institutes  should  be  under 
the  joint  tuition  of  the  County  Superintendents  and  the  instructors  of 
the  training  schools." 

With  these  recommendations  before  us,  a  system  appliable  to  the  con- 
ditions of  our  State  can  be  devised  which  will  meet  our  present  wants 
and  those  of  the  near  future.  My  recommei^dations,  which,  I  think, 
will  be  found  of  easy  application,  are: 

Fji-st — That  in  our  State  University  be  efitablished  a  school  or  faculty 
of  education  with  a  four  years'  course  of  study;  all  students  completing 
and  passing  a  satisfactory  examination  in  the  first  year's  course,  to 
obtain  a  life  certificate  entitling  them  to  teach  any  primary  or  third 
grade  school  in  the  State;  all  students  completing  and  passing  a  satis- 
factory examination  in  the  second  year's  course,  to  obtain  a  life 
certificate  entitling  them  to  teach  any  school  in  the  State  not  above 
the  intermediate  or  second  grade;  all  students  completing  and  passing  a 
satistactory  examination  in  the  third  year's  course,  to  obtam  a  life  cer- 
tificate entitling  them  to  teach  any  school  not  above  the  grammar  or 
first  grade,  and  to  be  eligible  to  the  office  of  City  or  County  School 
Superintendent;  all  students  completing  and  passing  a  satisfkctory  ex- 
amination  in  the  four  years*  course,  to  obtain  a  life  diploma  entitling 
them  to  teach  in  any  school  of  the  State,  including  high  schools,  normal 
and  train  lag  schools,  and  the  Educational  College  of  the  University, 
and  making  them  furthermore  eligible  to  the  office  of  State  Superin- 
tendent and  instructors  of  normal  institutes. 

Second — That  the  course  of  study  of  the  State  Normal  School  be 
conformed  to  the  one  just  sketched. 

Third — That  any  high  school  or  college,  private  or  public,  be  authorized 
to  establish  a  normal  school  department,  with  a  partial  or  full  course  of 
study  as  prescribed  for  the  educational  college  of  the  University,  pro- 
vided that  such  department  be  taught  only  by  graduates  of  the  four 
years'  course;  that  the  course  be  the  same  as  provided  for  the  State 
Normal  School,  and  that  the  students  be  examined  and  certificated  only 
by  the  faculties  of  the  State  Normal  School  and  University.  If  such 
department  be  connected  with  a  public  institution,  tuition  to  be  free. 

Fourth — That  any  City  Board  of  Education,  or  County  Board  of 
Supervisors,  be  authorized  to  establish  city  or  county  normal  schools, 
teaching  partially,  or  in  full,  the  course  above  mentioned,  but  their  stu- 
dents to  be  examined  and  certificated  only  by  the  faculties  of  the  State 
Normal  School  and  University. 

It  might  be  advisable  to  grant  special  State  aid  to  all  private  institu- 
tions of  learning  which  establish  normal  departments,  subject  to  State 
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^hich  assemble  for  «  long^^ /.     ^^re  exclusively  techmca'-  ^ 

vide  that  "normal  ^^-^^'^^S  ^^^^^        State  w  may  be  de«>gn^tea     y^ 

Supen^ntendent  ^-^/^PP;  l^^jeabre,  be  -nl^^^-^'.^-a.^'^J^^ZlSm 

A  sum  not  exceeding  two  t.""" 

the  provisions  of  the  Act  -p^poBed  normal  institutes  i*  J»^^  ?^, 

replaced  by  normal  institutes. 


2.  Normal  institutes  are  to  be  held  annually  in  such  places  as  may 
be  determined  upon,  either  by  statute  or  by  authority  conferred  upon 
the  State  Superintendent  or  other  officer  or  Board. 

3.  Every  normal  institute  must  be.  continued  in  session  for  not  less 
than  four  weeks.  It  must  be  under  the  direction  of  a  teacher  who  is 
known  or  proved  to  be  a  thorough  normal  school  instructor;  such 
teacher  to  be  appointed  by  the  State  Superintendent,  or  other  officer  or 
Board,  as  may  be  deemed  best.  Each  or  the  teachers  engaged  in  the 
State  Normal  School  or  the  educational  college  of  the  University,  must 
conduct  annually  at  least  one  normal  institute, 

4.  Every  applicant  for  a  teacher's  certificate  must  be  present  at  the 
beginning  of  a  normal  institute;  his  admission  as  a  member  of  the 
institute  must  be  upon  an  examination  like  that  required  of  applicants 
for  admission  into  the  State  Normal  School;  he  must  attend  the  insti- 
tute at  least  one  full  term;  and  must  pass,  at  the  end  of  the  term,  a 
satisfactory  examination  in  the  instruction  given  during  the  institute. 

5.  The  expenses  of  the  institute  ^re  to  be  paid  direct  by  the  State, 
or  from  the  unapportioned  County  School  Funds  of  the  counties  com- 
prising the  district  in  which  the  institute  is  held. 

I  have  thus  given  the  merest  sketch  of  a  system  of  normal  institutes 
which  can  easily  and  profitably  be  introduced  into  this  State.  From 
this  sketch,  an  appropriate  system  can  readily  be  elaborated;  but  as  so 
much  depends  upon  the  temper  and  view  of  the  Legislature,  and  its 
Committees  on  Education,  it  is  preferable  to  leave  such  elaboration  till  the 
time  when  such  committees  can  act  upon  the  matter. 

To  show  the  work  which  is  performed  by  normal  institutes,  and  how 
such  work  will  at  least  partially  prepare  and  train  applicants  for  teach- 
er's certificates,  I  copy  the  institute  programme  used  in  Wisconsin,  giving 
all  the  details  m  full.  If  applicants,  after  passing  a  preliminary  exam- 
ination to  prove  them  possessed  of  the  knowledge  requisite  to  a  school 
teacher,  have  worked  through  such  a  programme,  they  have  obtained 
at  least  some  skill  in  teaching^  and  are,  perhaps,  as  well  prepared  as  they 
can  be  without  passing  through  a  normal  school.  The  following  pro- 
gramme is  worthy  of  study  by  all  who  are  interested  in  the  question  of 
the  qualifications  of  our  teachers. 
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INSTITUTE    PEOGEAMME— FiEST   Week. 


Time. 

Exercise. 

Monday, 

Tuesday. 

8.45  A.  M 

9.00        

9.45        

Opening  Exercises. 
Class  work. 
Methods. 

Class  work. 
Methods, 

Class  work. 

School  mauagement. 

Model  Class. 

Arithmetic  —  Funda- 
mental Rules. 
Primary  Arithmetic, 

Rkcttss. 

10.30        

Recess. 

10.45        

Reading  and  Spelling. 
Primary  Reading. 
Intebmission. 

11.30         

12.00  M 

Intermission. 

Organization  and 

Spelling. 
Art  of  Teaching. 

Kkcess. 

Teacher  appointed  hy 
Conductor. 

MiSCELLAJfEOITS. 

1.30  p.  M 

2.15         

Geography  of  Wis- 
consin, 
Organizing  Mixed 

Schools. 

Recess. 

Teacher  appointed  by 
Conductor. 

Miscellaneous 

3.00        

3.15         ; 

4.00        

SECOND     WEEK, 


Time. 

Exercise. 

Monday. 

Tuesday. 

8.45  A.  M 

Opening  Exercises. 
Class  work. 
Methods. 

Glass  work. 
Methods. 

Class  work. 

School  management. 

Model  class. 

9.00         

9.45 

Arithmetic— re- 
duction. 
Penmanship. 

Recess. 

Reading  and  excep- 
tions to  rules  tor 
Spelling. 

Composition, 

Intermission. 

Geography  of  United 
States. 

Recitation  —Methods 
and  Objects. 

Recess. 

Teacher  appointed  by 
Conductor. 

Miscellaneous. 

G.C.D.  andL,C.M. 

Penmanship. 

10.30         

10.45        

11,30        

Reading  and  use  of 

Dictionary. 

Letter  Writing. 

Intermission. 

12.00  m 

1.30  p.  M 

2,15        

History  of  U .  S .,  Spa  n - 
ish  Colonies,  Claims 
and  Settlements. 

3.00         

Recess, 

Teacher  appointed  by 
Conductor. 

3,15 

4.00 

INSTITUTE    PKOGRAMME-Fxasx 

Thursday. 


Mental  Aiithnietic. 

I>rin  in  Mental  Arithmetic 

Recess. 
Heading  and  Spelling. 
Intermediate  Reading. 
Intbrmission, 

Outline  Map  of  Wisconsin 
Programme. 

•  Recess. 

Teacher  appointed  by 

Conductor. 

Miscellaneous. 


I  -Number  Lessons , 
Recess. 
I  Reading  and  Spelling, 
liangua^e  Lessons. 

Intermission. 
Geography  of  North 

Warming  and  ventiTon'ofl 
school- room.  ' 


Recess. 

'  Teacher  appointed  by 

,   Conductor, 

Miscellaneous. 


SECOND     WEEK 


Classiiication  of  Numbers. 
I'^actoring, 

Recess. 

Beading  and  Rules  for 

I^anguageLessons.^^""^'^^* 

Intermission. 

Eecess. 

Teacher  appointed  by 

Conductor. 
Miscellaneous. 


Common  Fractions. 
Oral  instruction—Gulf 


Stream. 


Common  Fractions 
I^rawing. 


Jieadin 
tiona 

Calisthenics. 


I^ercentage. 
J^rawing. 

IJecess. 


Recess.  i  t> 

^Zfy.'''^   ••-   "f  ^--    Beading  anrw^^d  Anal    I  E™.- 

'     y"'-  ""'      ^^^t'f«   «"»d  Word  Anal- 
Calisthenics.  I  /-I  ,.  X,      . 
iKTSRMissioif.             I             T  Gal'sthenics. 

IT    .  INTERMISSION.  T 

United  States  Historv^  n  Intermission 

^'■ool  Government.  |  QuaUficationa  of  Teachers. 

BECESS.  I  yy 

rry  I  Recess. 

teacher  appointed  hy  Tp«.7, 

Conductor.     ^^^^^^^  ^PPo^n ted  by 
-AT  I  Conductor. 

Eous.  I  Miscellaneous. 


^^^g     Closing  exercfees. 


Becess. 
Teacher  appointed  by 


Conductor. 

MlSCELLANEOirs. 
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INSTITUTE  WORK,  1874. 

TO    THOSE   PERSONS    WHO   CONDUCT   AND   THOSE   WHO   ATTEND  INSTITUTES. 

Th6  work  of  training  the  youth  of  this  Stale  to  habits  of  thought, 
industry,  and  usefulness  is  one  of  grave  importance* 

Properly  to  lay  the  foundations  of  true  greatneiss,  broad  aud  deep,  so 
that  good  citizenship  shall  result,  is  worthy  of  careful  attention. 

Considerable  time  and  money  are  being  expended  by  the  State  in 
ord%r  to  prepare  teachers  for  their  duties. 

A  meeting  of  gentlemen  interested  In  the  work  was  called  at  Madi- 
son, July  10-14,  10  mature  the  Institute  work  for  the  State,  that  there 
might,  if  possible,  be  unity  of  effort.  After  careful  consideration,  the 
accompanying  schedule  has  been  prepared  to  guide  you  in  your  duties. 

While  considerable  time  ought  to  be  given  to  methods  of  presentation 
and  detail  of  plan,  yet  much  class  work  is  needed,  so  that  the  subject 
taught,  as  well  as  the  mnnner  of  teaching^  shall  be  well  understood.  In 
this  a  clear  comprehension  of  a  subject  does  not  necessarily  involve  mi- 
nuteness of  detail. 

The  quality  and  not  the  quaniily  should  be  the  aim,  in  the  short  time 
allowed.  To  accomplish  this,  the  Institute  must  be,  as  far  as  possible, 
a  model  school. 

The  recitations  should  be  models;  the  mannerSy  deportment^  and  punc- 
tuality ^  models.  Thus  the  spirit  emanating  from  these  meetings  will 
permeate  the  subsequent  life  of  each  teacher. 

As  a  great  amount  of  work  is  laid  out,  it  is  recommended  that  the 
class  be  numbered,  and  divided  into  two  sections  by  the  even  and  odd 
numbers. 

No.  1  reciting  one  day  in  Beading,  Geography,  Grammar^  and  No.  2 
listening;  the  same  day,  No.  2  recHing  in  Arithmetic,  Spelling^  and  His- 
tory,  while  No.  1  is  listening.  The  next  day.  No.  1  recites  in  Arithmetic^ 
Spelling,  and  History,  and  No.  2  in  Beadifig,  Geography,  and  Grammar. 

In  this  manner  a  healthy  competition  will  secure  in  recitations  a  fair 
standard  of  perfection,  while  the  pupils  will  not  be  overburdened  with 
so  much  work  as  not  to  do  any  well. 

In  case  the  Institute  numbers  less  than  fifty  members,  it  shall  be  in 
the  discretion  of  the  Conductor  to  make  one  class  and  diminish  the 
number  of  branches. 

It  is  recommended  that  the  conductor  and  assistant  8h,aU  prepare  each 
day  a  scheme  of  the  work  they  wish  to  accomplish,  so  that  there  may 
he  point  'And  freshness  in  the  recitation. 

Also,  that  but  one  evening  lecture  per  week  be  given,  as  the  evenings 
should  te  devoted  to  study  and  preparation  for  the  daily  work. 

Also  that  one  daily  exercise  in  class  work  be  conducted  as  a  model,  by 
a  pupil,  to  be  followed  by  criticism  from  critics  previously  appointed. 

Each  conductor  shall  cause  a  full  record  of  attendance,  deportment,  and 
plan  of  daily  work  to  be  made,  and  at  the  close  of  the  Institute,  forward 
to  the  State  Superintendent  at  Madison.  Conductors  will  also  prepare 
and  forward  to  Madison,  reports  covering,  as  far  as  possible,  the  follow- 
ing points: 

.    (L)     Any  modifications  of  syllabus,  and  reasons, 

(li;)  Measures  takeii'  to  Beeure  punctuality,  good  deportment,  and  atten- 
Hon,  with  results. 
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(III.)     Recitations: 

What  on«'^'  »nd  Individaal.  ^ 


(6.) 
(rf.) 

(/■) 
(17.) 


^yif  J  ^     p^^^'^^?"  ^^  sexes. 

h4'\ZZTortZl  f -^,  »«-  member. 
(X.)    Moral  and  L^fi    '^^^?.^^  »<>  study. 
(1.)  In  class  roor'^i  {'^ff 'fo"  of  meib^rs: 

t^e  stud,  o.'toL^^7otz^-  - '  -.Ses^orso  1  sT£nj; 

SYLLABUS. 

SCHEDUM  or  DAix^T  WORK. 


Mmutes     Hr..  Mins 
_       ^  — — -__  ,  P^^   ^ay-    PBrweek. 

!•     Reading ~"'~ — / — — '— >^— _ 

f.     Arithmetic*.*!.' ^^     | 

3.     (Geography..    "         S  ^.45 

-Kecesses...,  lo  ^♦-^^ 

or  &; JK'."^;;Tbeor,  ^^^    AnrWa^e  j        ''  2.80 
.        ^^    I         2.30 

„.  READINa. 

"^'  forty.five  minutes-divided  inf.  . 

«-  mi^^tes,  (^t:^.:^r^^^^^v^,  t.e„t,. 
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TIUST  VTBBK. 


Qg,  and  on 


c     «ABav     First  Part.-^fTfeZ^rZTJton. 

SECOND  ^»^K-  ,      -npverv 

.      attention  \n  every 

'*''''*'^  ^t^  Le  iUustvative  words  toi  eac 


ARITHMETIC. 
Forty-five  minutes  daily. 

FIRST  -WKEK. 

Primarj/  ArJt^wefic 


fication.     ^*^     .,„,i  T)i vision. 
MultipUcation,  and  l^iv 
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Eeadin^  written  abstract  of  work  for  the  week.  In  this  abstract, 
specific  illusti'ation  to  be  required. 

SECOND  WEEK. 

Mental  Arithmetic. 

Practice  in  performing  fundamental  operations  with  rapidity,  giving 
results  only. 

Problems  involving  Addition  only. 

Problems  involving  Subti*action  only. 

Problems  involving  Addition  and  Subtraction. 

Problems  involving  Mtiltiplication  only. 

Problems  involving  Addition  and  Multiplication. 

Problems  involving  Subtraction  and  Multiplication. 

Problems  involving  Addition,  Subtraction,  and  Multiplication. 

Problems  involving  Division  only. 

Problems  involving  combinations  as  above  with  Division. 

Reading  of  written  abstract  of  work  for  the  week. 

Note. — After  a  problem  given  by  the  teacher  has  been  solved,  let  the  pupil  make  and 
solve  one  of  similar  structure. 

THIED  WEEK, 

Practical  Arithmetic. 

Definitions,  Notation,  and  Numeration. 
Classification  of  numbers. 
Addition  and  Subtraction: 

1.  Simple  Numbers. 

2.  Decimals. 

3.  Common  Fractions  having  same  denominator. 

4.  Compound  Denominate  Numbers,  not  involving  fractions. 
Factoring.     Divisibility  of  Numbers. 

Greatest  Common  Divisor  and  Least  Common  Multiple  of  whole  num- 
bers and  fractions. 

FOURTH   WEEK. 

Reduction,  ascending  and  descending,  of  Denominate  numbers  and  of 
Common  Fractions. 

Multiplication  and  Division  of  Denominate  numbers  and  of  Common 
Fractions. 

Change  from  Common  Fractions  to  Percentage j  .Problems  in  per- 
centage. 

,,  ^OTE. — When  the  solution  of  a  problem  requires  several  operations,  let  one  member  of 
<^-  ?®^  give  the  verbal  analysis,  another  put  this  in  proper  form  on  the  blackboard,  and 
a  third  find  the  result  in  its  simplest  form. 
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66 
GEOGEAPSY.  j 

Time,  tbirty-five  minutes.  ' 

^IBST  WEEK. 

^einesc^ay  «^^      conception  ot  Linear 

7/7«^   water,    rru" 
County;  Surface,  Janet,  w 
Monday. --^0'^''  ^  .  ,    •    posinon      i 

T«esd«2/-'*^X^thematical  faeogiaplij  .  longitude. 

Tfed«es<Jay.-*i*  ^j.  ^  ^g^ree,  Latitude,  i^     6 

of  seaBona.    Causes.  ^^^^^  ^j.^^. 

„  of  Wisconsin  (outline-)-  ^^^  Longitude, 

Friday. -J'>ll.      rnoraUty- 
inteai9^nce,educaU0  ,  ^^^^^^  ^,,,.  ^^  ^^^ 

,  Xnoneo.  .no.  s^^^^J^^^^^:^"!^  ^  -"^- 

.•r  JSrptiine  s.etc.es  o    I  >a  ^^^^^^^^  ^^^,„,,3. 

.         Ha?uSU£V,^^    Mountain  syste..  P^--- J^^ 
Wednesiay--''^'^*^'  '  and  chief  cities. 


ORTHOGEAPHT. 
Time,  twenty-five  minutes  daily* 

FIEST    WEEK. 

Lists  of  twenty-five  words  in  common  use  to  be  written  each  day; 
the  words  selected  to  be  those  not  spelled  according  to  rule,  but  fre- 
quently misspelled.  One  or  more  of  these  lists  may  consist  of  geograph- 
ical names  often  used.     Oral  review,  each  day,  of  the  previous  lesson. 

SECOND   WEEK. 

Bule  of  Spelling. — "  Silent  e  final,  of  a  word,  is  di'opped  before  a  suffix 
beginning  with  a  vowel.**  Spell  lists  of  words  falling  under  the  rule, 
and  of  exceptions.  Require  pupils  to  bring  in  short  lists  of  words 
exemplifying  the  rule,  and  each  law  of  exception  to  the  rule.  Oral 
reviews  as  in  the  previous  week, 

THIRD   WEEK. 

Word  Analysis, — Some  of  the  more  common  and  useful  prefixes,  suf- 
fixes, and  roots  to  be  learned  each  day.  Derivatives  to  be  formed,  ob- 
serving the  rules  of  spelling,  and  definitions  to  be  derived. 

FOURTH   WEEK. 

Word  Analysiii. — Continued  for  three  days. 

Fourth  day. — Lecture  on  the  use  of  the  Spelling  Book,  use  to  be  made 
of  the  lists  of  woi'ds  of  similar  and  opposite  meanings,  etc. 

Fifth  day, — General  spelling- down  exercises,  no  words  to  be  used  but 
those  given  in  the  lessons  of  the  Institute. 

PENMANSHIP. 

Daily  Exercises — Time,  twenty  minutes,  two  weeks. 

First  Bay. — Specimen  of  Penmanship  secured  from  each  member  of 
Institute.  Attention  given  to  position  of  bands,  feet,  body,  and  manner 
of  holding  pen.     Movement  drill  five  minutes. 

Note.— Thia  movement  drill  for  five  minutes  should  precede  each  day's  work. 

Second  Day. — Slant;  Make  lines  one,  two,  and  three  units  in  length, 
a  portion  of  the  class  at  the  board.  Write  on  board  and  paper.  Criti- 
cism confined  to  slant. 

Third  Bay. — Height:  Comparative  height  of  letters,  u  taken  as  the 
standard.  Scale  formed.  Writing  on  board  and  paper.  Criticisms 
confined  to  slant  and  height. 

Fourth  Bay — Form;  Analysis  of  small  letters  i,  «,  w. 

Fifth  Bity. — Form;  Analysis  of  small  letters,  a,  2,  g^f. 

Sixth  Bay. — Form:  Capital  principles  and  analysis  of  capitals. 

Seventh  Bay. — Right  and  wrong  forms  of  letters  illustrated.  Testa 
applied  to  specimens  presented  the  first  day.  Methods  of  criticisms 
exemplified  and  applied. 
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^,.„^ent  ordinary 
Class  drill  to  repxesenD 
,r  .7,    and  Tenth  Days.-Class 
Eighth,  Ninth,  and  J- 
Bctool  work.  DRAWING. 

Time,  twenty  minutes- 

•FIRST  -WEEK. 
*''*'  SECOND  ^^^^-  I 

„»     (Workinventive.)        ,  .^^grals        i 
nuadrilateral8,nanies.Jwo  ntoiqiaciri 

-rt^^S.-^^^™^^^^^^^^^^  ^.  ^^^  ,y  ,,e  use  of  stvaigU  lines-        . 

(•Class  work  i'^^^^^^J^i-iine  drawing. 
^  10.  Outline  of  curve 

.  ,.r>t^  five  minutes,  daily-  ] 

Time,  twcntj-nvc 

Second  Pa2/^^?i^  reference  to  the  tho„  giuons,    class 
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adverbial  phrases  and  clauses.     Sentences  by  conductor  illustrative  of 
false  syntax,  both  in  form  and  position,  to  be  corrected  by  class. 

THIRD  WEEK, 

Verb;  Functions,  classes  with  regard  to  form,  with  regard  to  signifi- 
cation; changes  of  form  (in  this  and  all  other  cases,  the  reason  of  the 
changes  to  be  given);  relation  to  and  influence  upon  other  words.  Illus- 
trative sentences  by  teachers;  sentences  by  conductor  to  be  corrected 
by  class,  with  reasons  therefor.  In  all  the  papers  by  the  pupils,  strict 
regard  to  be  had  to  neatness,  order,  penmanship,  capital  letters,  spelling, 
and  punctuation,  that  the  grammatical  exercises  may  be  eminently 
2)racLical  exercises  in  composition. 

FOURTH   WEEK. 

Phrases  and  clauses  used  as  substitutes  for  the  noun,  adjective,  and 
adverb.     Special  attention  to  the  syntax  of  such. 

A  paper  from  each  teacher  embodying  the  salient  points  of  all  the 
previous  work.  One  or  more  of  these  to  be  examined  in  class  as  text 
for  an  oral  review. 

Consideration  of  a  few  of  the  pi'incipal  rules  for  agreement  and  gov* 
ernment. 

Last  Day, — Review  the  work.  Bring  to  the  notice  of  the  class  any 
difference  of  treatment  that  the  subject  may  require  in  school,  from  that 
in  the  Institute. 

HISTOEY. 

Time,  forty  minutes  daily,  two  weeks. 

I.  1.  Discovery,  with  historical  causes. 

II.  2.  Claims  derived  from  discovery  and  settlement. 

3.  Transfers  of  territory. 

4.  The  colonies;  royal,  proprietary,  and  charter. 

III,  5  and  6,  Two  administrations.     (Jefferson^s  and  Jackson's  recom- 
mended.) 

IV,  7.  Causes  and  events  leading  to  the  civil  war. 

8.  Analysis  of  campaigns  ia  the  East. 

9.  Do.  in  the  West. 

10.  Results  of  the  war  up  to  the  present  time. 

Each  le8>on  should  be  analyzed  on  the  blackboard,  and  the  Outline. 
Map  should  be  constantly  in  use.  The  main  points  only  of  each  lesson 
should  be  held  to,  and  minor  parts  omitted. 

CIVIL  ^  GOVERNMENT. 

Time,  same  as  History,  two  weeks, 

1.  Historical  sources  (1)  English,  (2)  Colonial  constitutions,  and  (3) 
Articles  of  Confederation. 

2.  Citizenship  and  naturalization. 

3.  Electorship  (the  first  process  of  representation.)^ 

4.  Legislative,  Qualifications  and  manner  of  election  of  Senators  and 
-Representatives.     Compare  State  Legislatures. 

5.  Process  of  law-making,  in  Congress  and  Legislatures. 


Digitized  by 


Google 


71 


70 


domesUc.    Compare   State 


6.^-«-nratfvfoffioe^:fSSn   and 
7,  Administrative 

officers.        .         AT^tioDal  and  State. 

Principles.         „  .fraction;  Cases,  la-w  «^     -     relation  to  An 
'S'**\fX7?-S«^«P''''*''*^" '  Law  of  lAonents. 

2>»<'' ^''^•-Itivision  Laws  f  |g^;,ent8. 
Bleeent'i  Pay-    -^^  jgion,  Laws  of  li-xp 

Thirteenth  Vay.                    -riro^^i — 
.Theorem  xi   ^^tt^ .w^ 


Sixteenth  Day.     ^gj^atest    Common 


-Greatest    v  descending. 

nSle.     ^  ^^„  _p,,otions-.  Keduction.  ascend.., 
Eighteenth  ^'^^Csy^^bois  of  0,  c«,  i- 
Nineteenth  Day.      ^^.^^^^ 

Twentieth  Day.    ^  geoMETBY. 


. .      ^f  line  surface,  solid. 
Second  Day.— IJetinix- ^^.^  ^^^  triangles. 


tions. 


Fourth  Bay^—^''  ^ 

Seventh  Day-    ^^^lU,  Eleventh,  ana  xw  j 

BigW^  j^*7  '  .^.iangles.  classification.  Theorems  relat- 

Thirteenth  D^f-^h  Sixteenth,  and  <5e 

Fourteenth,  Fijteenii ,  theorepas. 

.JAI  quadrilaterals^  elassi;ficat.on  and  t 

'""^ghteenth  m^Z%tIorera  or  problem. 

?SSi'S^Beview. 


NATURAL    SCIENCES, 

In  view  of  the  difficulty  attending  the  introduction  of  new  branches 
of  study  into  mixed  schools  of  the  State,  it  is  recommended  that  work 
be  done  upon  Botany  and  Physiology  only;  the  former  in  the  Summer 
months,  and  the  latter  in  the  Winter. 

PLAN   OF   WOEK   FOB   BOTANY, 

L  Leaves,— {1)  Parts.  (2)  Form.  (3)  Venation.  (4)  Margin.  (5) 
Kinds.     (6)  Arrangement  on  stem.     (7)  Use. 

II,  Flowers, — (1)  Parts,  (a)  Sepals.  (6)  Petals,  (c)  Stamens,  (d) 
Pistils.  (Seed  vessel.)  (2)  Form,  color.  (3)  Arrangement  on  stem. 
(4)  Purpose  of.     (5)  Adaptation  of  parts  to  purposes. 

III.  5^^m.— (1)  Pans,     (2)  Modes  of  growth,     (3)  Kinds.     (4)  Uses. 
lY.     Hoots,— {1)  Parts.     (2)  Kinds.     (3)  Uses. 

NoTB.— In  nearly  every  advance  step  in  term  or  classi/ication,  let  the  specimen  be  in 
the  pupil's  hand.  Let  a  constant  review  be^  kept  up  by  a  description  of  leaves  and 
flowers  previously  presented  by  the  pupil^  naming  the  plant  described,  where  known;  e,  g,^ 
"  The  leaf  of  the  elm  is  ovate,  doubly  serrate,  rough,''  etc. 

PEOGRAMME  FOR  MIXED  SCHOOLS. 

A.  M.  RECITATION.  STUDIES. 

9.00     Opening  Exercises. 
9.10     General  Exercise. 
Number, 

9.15    Primary  Class <<A"  Arithmetic;    1st,   2d,   and   3d 

Reader. 

9.25     First  Reader "A"    Arithmetic;     Primary    Class 

print;  2d  and  3d  Reader. 

9.35     Second  Reader *^A*'  Arithmetic;  3d  Reader. 

9,50     Third  Reader <*A';    Arithmetic;     Recess    for    2d 

Reader  class. 

10.05     <'A''  Arithmetic "B"  Arithmetic;  Ist  and  2d  Reader 

write  numbers. 
10.25    Penmanship. 
10.45     Recess. 

11.00    *^C"  Arithmetic  (Oral) *^A"  Geography;    "B"  Arithmetic. 

11.15     «B"  Arithmetic «^A"  Geography. 

11.35     Primary  Class "A'^  Geography;  Language  Class. 

11.45     «<A'*  Geography Language  Class. 

p.  M. 

1.00    Language  Lesson.. State    Work    for    Primary   Class; 

Fourth  Reader. 

L15     First  Reader , State    Work    for    Primary   Class; 

"  B  "  Geography;  2d  Reader. 

1.25     Second  Reader., State  Work;  "B"  Geography. 

1.35     Fourth  Reader •' B  "  Geography;  1st  and  2d  Reader 

draw. 

1.55     Primary  Class "B'^  Geography;  Grammar. 

2.05     «B"  Geography Grammar. 

2.20    History  and  Constitution "B"  Spelling. 

2.40    Recess. 
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<cB"  Spelling- 
2-S    ^^S^^B^^'-'-f-  '^d^In'/'id'^leader  classes  pvepar. 
IS    »i"lpellm|  (W^i**-'^) '%or  general  exercse. 

3.40    GeneralBxemse^-       .„each 
Biography  «««^  J     pbysl- 
^eek:    fo^'^^y    „.    outline 
ology,  t^o  days,   o 

♦  .  pare  of  school-room;  care  ot 
,.  certificate;  contract    o.eo 

I  iSfg-d"mov-fnts  of  classes. 

4.  Becords.  ^^^^^ation  of  school-room.  ^^  ^^^  corrected; 

laent;   (7)  ng    ^  vecrea- 

officers.  ti-achers  in  school.  school:  (1)  rest;  W  i^i- 

12.  Manners  of  *^^^^^      ^  of  time  out  of  scnoo 

13.  Teachers  employ  nent^^^^,^  recreation,  sleep,  lahor. 

tion;  C3)  ^'^^"/f;  "ns  in  regard  to  food,  dress,  lecx 
14.  Careot  pnpi'^  "!.  ,„acbing: 
is.  Specific  '^'>'^«,^^yy intermediate. 

|Sir:pty    primary,  Higher. 


I 


HALF-TIME  SYSim   OF  SCHOOLS 


pupils  iuBtructod,  wn>u 
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In  the  United  States,  the  application  of  tliis  system  has  been  thus 
far  confined,  I  believe,  to  pi'iraary  schools.  In  such  s  thools  it  is  un- 
doubtedly ot  great  advantage,  it  not  a  necessity,  as  I  am  inclined  to 
think.  The  half- time  pupils  have  proven,  as  a  rule,  as  apt  scholars  as 
their  full-time  classmates.  The  following  extracts  from  the  Taunton 
(Mass.)  School  Kep  rt  will  show  some  of  the  results  of  the  system: 

"Another  difficulty  which  has  long  prevailed  in  our  [Taunton]  schools, 
and  particularly  those  of  the  primary  grade,  is  that  there  have  been  too 
many  pu  ils  in  a  room.  To  remedy  this  Wx^  have  adopted,  in  some  of 
the  largest  primary  schools,  the  half-time  S3^stem.  About  one  halt  of 
the  pupils  attend  in  the  lorenoon,  and  the  other  half  in  the  afternoon. 
It  has  proved  more  successful  than  was  anticipated  by  the  committee. 
Children  of  this  grade  have  not  become  accustomed  to  the  resfaints  of 
the  school- room,  and,  at  that  tender  age,  ought  not  to  be  required  to 
sit  the  whole  day  in  the  foul  atmosphere  of  a  crowded  primary  school. 
They  cannot  study,  nor  can  they  receive  the  i^.s  true  tion  or  attention 
of  the  teacher,  but  a  small  portion  of  the  time.  They  are  compelled 
to  spend  a  large  part  of  the  day  in  the  effort  to  sit  still  and  be  idle, 
and  if  an^'thin^  will  dull  the  senses,  or  blunt  the  intellect,  it  is  the 
enforced  idleness  in  the  midst  of  a  poisonous  atmosphere.  They  need 
pure  air  and  exercise  to  stiengthen  toe  physical  system,  for  upon  that 
depends,  in  a  great  measure,  their  future  mental  strength.  Under  the 
half  time  system  the  air  of  the  school-room  is  comparatively  pure.  The 
teacher  spends  less  time  in  the  discipline  of  the  school,  so  that  each 
pupil  actually  receives  more  of  her  attention  and  instruction  than 
under  the  old  system.  As  a  practical  result,  we  find  greater  progress 
on  tbe  part  of  the  pupils,  'vith  less  labor  on  the  part  of  the  teacher, 
and  when  the  experiment  has  been  tried  long  enough  to  afford  a  test, 
we  expect  to  find  better  health  among  both  teachers  and  pupils." — 
Meport  of  Committee, 

In  California,  the  half-time  system  has  been  introduced  into  the  pri- 
mary schools  of  Oakland,  thanks  to  the  efforts  of  the  City  Superin- 
tendent, F.  M,  Campbell.  This  officer  reports  that  eleven  classes  are 
taught  upon  this  plan,  and  that  the  number  of  pupils  taught  by  on© 
teacher  in  these  classes  ranges  from  ninety  to  one  hundred  and  seventy. 
Twenty  per  cent  is  added  to  the  salary  of  the  teachers  who  are  required 
to  teach  these  classes — a  very  commendable  feature,  and  unique,  I  be- 
lieve, to  Oakland.  It  is  the  unanimous  opinion  of  principals  and  teach- 
ers that  the  half-time  pupils  progress  equally  with  the  full  time  pupils. 
In  the  report  of  the  Oakland  schools  (see  infra)  1  give  Mr.  Campbeirs 
excellent  remarks  on  the  subject  of  half-time  schools,  and  recommend 
their  perusal  to  all  City  Superintendents  and  Boards  of  Education. 

If  we  inquire  now  whether  the  half-lime  system  can  be  applied 
equally  well  to  schools  above  the  jjrimary  grade,  the  question  is  not 
easily  answered.  Leaving  out  of  consideration  the  saving  in  the  cost 
of  our  schools  which  this  system  effects — which  should  always  be  a 
secondary  and  not  a  primary  considei'ation — it  has  not  yet  been  satis- 
factorily determined  whether,  with  a  moi'e  rational  method  of  instruc- 
tion, the  school-hours  of  all  scholars  above  the  primary  grade  are  too 
long  or  not;  or,  in  other  words,  whether  our  schools  exact  too  much 
mental  labor  of  our  scholars.     If,  as  a  general  rule,  labor  and  schooling 
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u         •.  A  or  if  we  could  devise  a  ^-a^f  "/^^Vi'^rr  pre^stnVeyt 

of  the  idea  that  I'^bor  must  be  u  ^^^^  ^^^^^^^  ^AehooW^S  alone 

Bhown  that  labor  a°d  ^ohooling  ^^  ^^^  ^     .,  to  school mg 

who  devote  their  w^>oleime^or^.g^  ^^^^^^  ^".^Trty  schools  would 
do  not  enter  on  ^*°^*'  '^^  „,any  of  the  PiP'l/ '"^  ^'5/the  half  time 
school.  But  in  ^^'^\":\fllfS  half  of  each  ^^y^^^^/^M  spend 
not  engage  i"™*" 7^,^3X0!  only  half  of  the  ^ay,  *h^y  J«"^^  lUes. 
SroTh:.'tf  in  idle'^et  o-^f -^^UtysTeraUow  som|  ejg^^ 
\?Ln  no  home  study  IS  requne^^^^^^^  ^^,  ^T?he  work  that  is 

hours  a  day  and  ^^^H^^^ZZy  children  to  do  all  the  wo  k        ^^^. 
found  to  be  time  ^"^"f  j/'Jog'^ible  that  it  would   be  battel  ^^^^^ 

provided  for  ^hem      U  is  POS«         ^  ^^^^^  day,  but  the  pubic        ^^^ 

youth  had  regular  ^^^'^  *7.  °    j^ty  in  this  respect,     ihey 

Lnnot  change  ^h^  "f^^S^^^f/XtV^cJ  &«•"    ^  ^„  .j^^  „,eessities  of 

form  to  rohatis  ^''^^ZZ''l'^^nionhted\j  adapted  to  the  nec  ^^^ 

The  half  time  8y?te'«  ^^/^j,  ^^  ti„ie  to  school  duties,  ana 
those  who  cannot  g3^.e1J^''^J^^^^^^^^  the   P^'^^^^*   ^  aU^ian^e- 

practically  ^^?}l^^^  J^:"^ .'l^tian  ^'^i'>^^  ^^^l^' JZtt^l  hfart  of 
<*  The  schools,    8.i>  s  lii«  steadily,  ana  give  *  half-t nne 

If  the  boy  goes  to  school  he  must  J^^  ^^^ffd  that  tie  present 

the  working  days.       Jt  n^as,  ^j   „  children,  and  that  tu     1     .       j 

schools  might  be  organi^^Ve^s.    °^^,  .f^his  involves,''  says  the  ^«t   ^^^ 

colored  youth,  101  "    ,  j      youth,  the  i"ity  ot  tne  sci         j    ^^^^^^  ^^^ 
asked  for),  and  for  ^01  ^  °^  L  -'    The  JV^atw«a   ^eacAer  aaas,  j^. 

be  pretty  effectively  destioyed.  ^^^^essfuUy  met  ^'^f  "^Jo^ake 

difficulty  'i°der  cons.de  auon  can  ^  "^rflexible  enough 

ing  separate  schools  fo.  -01  kmg.^^^  '^";rhTf  time   'ctols,  we 

the  course  of  study  ana  4     .^^     ^f '^'^^n  iades^bove  the  pn- 

to  accommodate  th'S  c  as  ^  J  ^j.  j^^^y,  ^n^^.^rTHs  not  necessary 
would  suggest  a  ''«f  <""^ded  with  little  difficulty,  jtis^'^^^  ^^nber 
H,ary;  and  tb's''°";jif;i  our  public  schools  to  take  the  ^^'"^This  pro- 
to  require  all  tbe  pupils  m  ou    P  through  the  course.  y  ^^ 

of  studies  and  advance  w>h  oven    .^1^^^  ^"''"In^ofrhe  whole 

crustean  dev  ce  f^^t  be  given     p,  ^^^  ^^^  f'^'^'^^ri  the  conditions 

'''  'f:  ^aTdofTx^ludLgpufils^bocan^^^^^^^^^  ,     t 

rft:oniprel:  and  thorough  course  o^^eme^^^ 

provide  for  such  P^P'^Vo^^e    fme  loss  in   -Uniformity  and  system    ^^_ 

Stances.    This  "^*y.^";°  Iiness-*''^^'^^*'^**''^''"'^^^^^^^^^^^  i^'^l'^'i^ 

there  will  be  a  gam  in  "setuU  ess  ]^^^i-t\m^  course  sbo""l  ^„,d  be 

leal  perfection  in  f^^f.^Sial  branches  of  studj,  and      sho^'O^^^ 
the  more  i^PO^tant  and  essen  ^^^  ^^j^    f  Su  time  course. 
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attepd  school,  would  avail  themselves  of  its  advantages  when  it  is  once 
known  to  be  a  practicable  and  fixed  feature  of  the  school  system." 

I  append  the  two  courses  of  study  which  are  used  in  the  Baden 
schools,  '<  a  short  course,  and  an  extended  course j  the  former  is  arranged 
for  working  children  who  can  attend  but  a  part  of  each  day.  The  short 
or  < simple'  course  prevails  in  rural  and  village  schools  which  are  organ- 
ized on  the  balf-time,  or,  more  properly,  the  part-time  system."  The 
article  was  written  for  the  National  Teacher ^  by  Professor  William  H. 
Young: 

"A  very  striking  feature  of  the  Badish  system,  which  prevails  also  in 
certain  other  German  States,  is  worthy  of  special  notice,  as  it  renders 
the  grading  of  village  schools  possible,  that  of  town  schools  easy  and 
complete,  and  suggests  various  school  economies.  There  is  a  'simple' 
or  short  coarse  of  common  school  instruction,  requiring  three  to  four 
school  hours  daily,  and  prevailing  in  the  country  and  smaller  towns 
and  villages,  and  a  *  broader'  coarse,  taking  ^"^e  to  six  hours  daily,  and 
prevailing  in  larger  towns  and  cities.     Attention  is  called  to  the  former. 

"  While  in  American  country  districts  and  villages,  pupils  of  all  ages, 
from  six  to  twenty-one,  are  in  school  about  six  hours  daily  for  certain 
(Winter)  months,  and  out  of  school,  with  teachers  discharged  and 
school  houses  closed,  for  the  rest  of  the  year,  thus  one  teacher  serving 
fifty  to  seventy  ungraded  pupils  under  every  disadvantage  for  a  part  of 
the  year,  in  Baden,  one  teacher  instructs,  in  one  school  room,  one  hun- 
dred to  one  hundred  and  fifty  pupils  three  to  four  hours  daily  during 
the  entire  year,  with  the  great  advantages  of  graded  schools,  eight 
unbroken  years  of  daily  instruction  for  every  pupil,  and  constant  and 
permanent  employment  for  every  teacher.  Education  becomes  the  one 
business  of  children,  and  teaching  becomes  a  profession.  By  this  system 
one  teacher  and  one  school  room  amply  suffice  for  each  one  hundred 
and  twenty  pupils,  or  for  each  six  hundred  of  population.  It  is  enough 
to  explain  that  certain  classes  of  pupils  attend  only  the  forenoon  ses- 
sion, and  others  onlj^  the  afternoon  session  of  the  school;  but,  as  Ger- 
man pupils  spend  all  their  hours  in  school  in  actually  receiving  instruction^ 
or  drilling  under  the  teacher's  immediate  supervision  and  direction, 
each  receives  more  of  direct  instruction  during  these  three  and  four 
hour  sessions  than  he  could  expect  in  the  American  ungraded  school 
during  the  entire  day.  School  hours  begin  generally  at  seven  a.  m.  in 
Summer,  and  at  eight  a.  m.  in  Winter — no  great  hardship,  when  it  is 
remembered  that  the  larger  pupils  may  have  their  session  forenoon,  aud 
the  smaller  ones  in  the  more  convenient  afternoon.  In  scattered  popu- 
lations, where  home  and  school  house  are  far  apart,  where  children 
work  in  factories,  on  the  farm,  or  attend  flocks,  all  these  circumstances 
are  considered  in  arranging  school  hours;  every  pupil  having  all  his 
'hours'  confined  to  either  the  morning  or  afternoon  session,  and  being 
the  other  half  day  subject  to  domestic  calls.  The  various  economies  of 
such  a  system  to  pupil,  teacher,  parent,  and  community,  in  respect  of 
time,  money,  and  convenience,  become  manifest  on  a  moment's  reflection. 

"The  'extended'  or  brpader  course  of  instruction  calls  hei'e  for  no 
further  remark. 

''The  hours  per  week  assigned  to  each  subject  of  instruction  are  as 
follows: 
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„  u      .=  1     3  hours. 

Shonis.  q  to  10  houra. 

1.  Eeligion •••• 5  to  6  hours.  ^  ^o 

2.  German  language 3  to  4  hours.  o  to  3  hours. 

3.  Arithmetic • ,     i  hour  k  to  8  houra. 

4.  Singing .      5  to  7  hours.  t.  to  »^ 

5.  Keal  Studies _- T'lllTo  30  hours. 

17  to  20  hours.        ^tioc 
Total,  weekly 'J I ^ 

iioons  are  gener»"y' ^^^„^^j,.„7but     ^nerally  confiued  to  the 


SCHOOL   mGlEHE. 


{„,  them,  of  ■''«"X=o"b  ».S.  »'>»™°8  '»,  T,  CtSotory 

solution  of  the  '^"o'e  q  ^^  American  So^^''.Vp't8  connected  with 


Heating  and  Ventilation.  j^^.g  eyes. 

sir:  "s:t&io  c.„.y. 

Schools.  attempted  to  assign  the  severa       v  ^j^.^. 

doubt  it  would  bave  been  easy  xo  o 
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possible  that  in  so  doing  we  should  have  lost  more  than  we  gained.  For 
many  obvious  reasons,  there  was  an  advantage  in  not  finishing  the 
whole  subject  at  a  single  blow;  an  ill  selection,  a  confusion  of  principle, 
a  hasty  pei*formance,  unequal  execution,  irresponsible  utterance  of  indi- 
vidual opinion,  all  had  to  be  guarded  against;  and  on  the  other  hand, 
the  best  men  are  not  always  at  leisure  and  at  our  command  at  precisely 
the  time  we  might  desire  them,  nor,  if  ready  to  aid  us,  are  their  powei*s 
always  sufficient  to  complete  a  given  task  within  a  given  time.  These 
reasons  are  offered  as  excusing  what  might  seem  our  shortcoming  in  not 
bringing  forward  a  complete  report  on  school  hygiene  this  year, 

"And  1  may  add,  that  to  our  minds  the  subject  in  its  various  branches 
has  assumed  a  size  and  an  interest  vastly  beyond  what  it  first  had;  and 
that  plans  of  research  have  already  come  before  us,  which,  if  carried 
out,  will  take  several  years  to  finish. 

"On  the  other  hand,  our  numbers  are  not  large,  and  our  working 
power  is  very  much  concentrated  in  a  few  points  at  the  East,  particu- 
larly in  Boston,  where  the  department  was  reorganized  two  years  and 
a  half  ago.  This  circumstance  has  also  its  advantages,  in  point  of  ad- 
ministratioA,  as  yoa  wdl  easily  Infer,  though  it  has  hampered  us  a  little 
in  the  extension  of  our  plans. 

"A  subject,  when  assigned  as  already  stated,  remains  in  the  hands  of 
the  person  to  whom  it  is  intrusted  until  he  expresses  his  wish  to  present 
it  to  the  Department  Committee.  A  meeting  of  this  committee  is  there- 
upon called,  '  for  the  purpose  of  hearing  and  ci'itioising'  the  paper  in 
its  then  form.  The  process  of  criticism,  I  am  happy  to  state,  is  pei'- 
formed  willingly,  and  is  borne  with  great  good  nature  by  its  recipient, 
who,  at  the  close  of  the  evening,  takes  home  his  manuscript  and  his 
hints,  to  work  up  into  a  sort  of  second  edition  of  the  paper. 

"Then,  when  the  paper  is  finally  ready  for  the  public,  its  natural  des- 
tination is  to  be  read  before  a  general  meeting  of  the  association,  like 
the  present;  the  daily  press  publish  more  or  less  of  it,  and  the  *  Jour^ 
nal  of  the  Association  "  issues  it  in  a  corrected  form  within  two  or  three 
months.  It  is  not  unlikely  that  the  entire  series  of  essays  and  reports, 
extending  through  several  years,  may  furnish  matter  suitable  for  publi- 
cation in  a  connected  form.  But  of  this  it  is  not  easy  to  speak  at  pres- 
ent, as  but  a  few  of  the  essays  are  completed. 

"Two  papers  have  undergone  the  process  of  revision,  as  described, 
and  will  be  presented  here,  one  upon  *  School  Gymnastics,'  and  one 
upon  *  The  I^ervous  System,  as  Injuriously  Affected  by  Schools.'  " 

Touching  the  second  subject  of  the  list,  the  Secretary  submitted,  in 
outline,  a  set  of 

ETJLES   FOR    THE   CARE    OF   THE   EYES. 

"  When  writing,  reading,  drawing,  sewing,  etc.,  always  take  care  that; 

"(a)  The  room  is  comfoi'tably  cool  and  the  feet  warm; 

"  (6)   There  is  nothing  tight  about  the  neck; 

"(c)    There  is  plenty  of  light,  without  dazzling  the  eyes; 

"  (d)  The  sun  does  not  shine  directly  on  the  object  we  are  at  work 
upon; 

"(e)  The  light  does  not  come  from  in  front;  it  is  best  when  it  comes 
over  the  left  shoulder; 

"  (/)  The  head  is  not  very  much  bent  over  the  work; 

"  {g)   The  page  is  nearly  perpendicular  to  the  line  of  sight — that  is, 
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•te  the  middle  of  the  page;  for  an  object 

"-  S  llf^So^-^  .  .0.  ..  .a.  ..een  .e.es  .0. 
"  W  That  the  page  ^    ^^^^^  ^^^^^^  ^^ 

reading,  the  glf  8^» '°  ^^e  eyes  have  any  defect,  »^o  tasks, 

"In  any  case,  -wtien  luo    j  work,  except  tor  -^^^y 

ft-otn  overwork  or  oth^;-^^  ^.^^  blue  or  f  ^/jf  ^^y  are  not  to 
vised,  to  be  «sed  J^or  awn  i.,i,,,|  to  be  abused,  and  usna.  y^^  ^^^ 
shade;  but  these  glasses  a  j^.^^_     ^^        ^  all^l^o^^ J.^^j  ^^^.^^ 

able  to  ^o^^'^J* '^.^Pj^^jure  your  eyes.  .  ^.^ni^g  them, 

may  permanently  injurt^j'    the  eyes,  as  squinting  or  ro'u  b  ^ 

Bible  to  exercise  a  close  scr        j  ^.^^^^ 

n,uch  foi-ward.  ,.^^,^8  or  ehromc  invauas         ^  ^.^ 

"•Usually,  .^^^^Ijkroomfoughtnotto  exceed  sixty ^e=^et^re, 
temperature  ^^^^l^'^^^^  i,„p|nity  in  a  room  a    a  'owe  P^^  . 

five  'legi?e,«-  .  ■;^.',"       J  ^^    iiecessary.     The  feet  ot  a  .^ 

fiome  added  clothing  wi^  ^^^^^  ^^'^%*the  lower  part  of  the 

Blress  should  be  kept^o         the  temperature  of  the  lowe    p^^^  ^^  ^^^ 
suppers  are  bad^  ten  degrees  or  fifteen  degrees  lowei 
room  18  apt  to  be  ten      &  exercise  of 
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I  and  furnishing  of  school  houses.     The  paper,  as  will  be  seen,  is  confined 

I  to  the  sanitary  requirements  of  school  buildings.     The  reason  is,  I  pre- 

I  sume,  that  after  a  careful  examination  of  the  school  houses  in  Phila- 

j  delphia,  Dr.  Lincoln  found  their  condition  to  be  as  follows: 

"  First — That  not  a  single  school  house  had  ventilating  arrangements 
of  the  slightest  use,  except  one  new  building,  and  even  the  apparatus  of 
that  building  was  wholly  insufficient, 

*<  Second — That  in  consequence  of  such  deficient  ventilation,  particu- 
larly in  cold  weather,  not  only  do  the  children  and  teachers  become 
languid  and  unfit  for  study,  but  their  lives  are  greatly  jeopardized  from 
the  inhalation  and  rein  halation  of  a  vitiated  atmosphere. 

'<  Third — That  the  only  practicable  method  of  securing  a  tolerable 
supply  of  pure  air  in  the  various  rooms  was  by  the  uncomfortable  and 
hazardous  resource  of  open  doors  and  windows, 

"Fourth — That  the  condition  of  the  privies  of  the  various  schools 
-was,  with  few  exceptions,  simply  abominable,  and,  notwithstanding  the 
fact  that  observations  were  made  in  the  Eichmond  school  on  one  of  the 
coldest  days,  a  fearful  odor  from  the  privies  pervaded  the  entire  lower 
story  of  the  buildings. 

"Fifth — That  owing  to  neglect  in  the  proper  care  in  placing  children 
of  different  sizes  at  desks  suitable  to  them,  they  often  assume  faulty 
postures,  both  in  sitting  and  standing,  and  many  likewise,  from  the 
same  cause,  become  victims  of  defects  of  the  visual  organs. 

"Sixth— That  owing  to  poor  ventilation,  improper  .selection  of  desks, 
^cramming'  of  studies,  and  ill-arranged  school  sessions,  the  rising 
generation  does  not  promise  to  be  a  race  of  Spartan  physique." 

Perhaps  we  need  not  go  to  Philadelphia  to  find  school  houses  to 
which  the  above  remarks  apply  with  equal  force.  Hence  it  will  not  be 
amiss  to  give  the  suggestions  offered  by  Dr.  Lincoln: 

"  First — Every  school-building,  old  or  new,  whether  heated  by  stoves 
or  hot  air  furnaces,  should  be  supplied  with  a  ventilating  apparatus, 
amply  sufficient  to  render  its  atmosphere  during  school  hours,  especially 
in  cold  weather,  comfortably  pure,  with  all  doors  and  windows  closed. 

"Second — The  privies  should  be  daily  inspected  by  the  janitors,  and 
kept,  particularly  in  warm  weather,  well  deodorized  by  proper  disin- 
fectants, and  what  is  called  the  "key  system/'  should,  as  far  as  practi- 
cable, be  introduced  into  the  schools. 

"  Third — Desks,  of  at  least  three  different  heights,  should  be  furnished 
to  every  large  class-room,  and  special  care  should  be  exercised  by  the 
teachers  in  properly  locating  children  of  different  stature.  The  custom 
of  changing  seats  every  two  weeks,  should  cease,  and  the  old-time  way 
of  having  the  children  occupy  their  class  rank  only  while  at  recitation 
should  be  revived. 

"Fourth — Finally,  all  "cramming"  systems  should  be  abolished. 
The  double  daily  school  session  should  be  replaced  by  a  single  session, 
with  half  hour  recess,  and  the  children  should  all  be  dismissed  by  two 
o  clock  p.  M.,  thus  enabling  them  not  only  to  avoid  acquiring  thepecu- 
liarly  American  habit  of  rapid  dining,  but,  also,  giving  them  opportunity 
for  that  complete  relaxation  of  body  and  mind,  so  necessary  to  the 
healthful  development  of  all  young  people." 

These  preliminary  considerations  will  illustrate  and  add  force  to  the 
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doctor's  remarks   on   the   sanitary   requirements   of  school  buildings, 
"which  I  now  give: 

"sanitary  requirements  op  school-buildings. 

".1.  Yard — Should  be  placed  by  preference  towards  the  sides  where 
other  buildings  are  standing  or  may  hereafter  be  erected,  rather  than 
towards  the  street. 

"  Should  contain  at  least  thirty-two  square  feet  of  surface  for  each 
scholar,  in  order  to  serve  as  play-ground. 

*'  Should  be  situated  so  high  as  never  to  overflow  with  water. 

"  Should  be  paved  so  as  to  be  quicklj^  dried  after  rain. 

*' Should  be  fenced,  in  certain  cases  (^in  order  to  shield  from  the  pass- 
ing gaze)  towards  all  thoroughfares  and  alleys. 

^'^  2.  Site — Elevated  rather  than  low.  Dampness  of  soil  should  ^con- 
demn  anj'  site.  The  sun  should  have  free  access  to  the  house  on  three 
sides  at  least.  Many  trees  near  the  house  are  to  be  avoided,  except  in 
quite  warm  climates.     Should  not  be  near  factories,  railroads,  etc. 

"  3.  Cellar — Must  be  drained  dry.  A  cellar,  or  else  an  air-space  of 
two  feet,  must  extend  under  the  entire  lower  floor  of  the  house,  except 
in  situations  where  the  soil  is  very  dry. 

"  4.  Basement — The  ceiling  of  the  basement  must  be  at  least  six  feet 
above  the  ground.  The  height  of  such  rooms  should  not  be  less  than 
ten  feet,  and  it  must  be  thoroughly  lighted.  Basements,  of  which  any 
portion  is  underground,  should  not  be  used  for  school-work  of  any 
description  except  gymnastics;  and  the  latter  are  to  be  assigned  by 
preference  to  a  loftier  room,  above  ground,  when  this  is  possible.  Base- 
ments may  serve  for  space  for  clothes-closets  if  thought  fit. 

"5.  Entries — Should  be  always  warmed  and  ventilated.  Lighted 
sufficiently  from  out  of-doors. 

"  6,     Stairs — Must  be  fire-proof,  as  also  the  walls  inclosing  them. 

"Straight,  never  spiral,  fleiglit  of  steps  four  and  one  half  to  five 
inches  (?),  and  breadth  proportionally  considerable.  Breadth  of  stair- 
case at  least  six  feet  in  large  schools;  it  must  have  no  welL  Not  more 
than  two  runs  in  a  stair. 

"7.  Fire  escape — To  be  provided  for  every  school-house  of  three 
stories. 

"8,  Hall — A  large  hall  for  assembling  the  whole  school  at  once  is  a 
desirable  feature,  and  if  included  in  the  plan  it  should  have  a  floor-space 
in  feet  equal  to  the  whole  number  of  scholars  multiplied  by  six  (for 
younger  scholars)  or  seven  (for  older),  and  should  be  not  less  than  four- 
teen feet  high.  The  ventilating  arrangements  for  such  a  hall  must  be 
such  that  one  thousand  cubic  feet  of  air  per  hour  c^/n  be  taken  out  for 
every  one  of  the  scholars  as  aforesaid.  (This  proviso  implies  the  occa- 
sional use  of  the  hall  for  public  exhibitions  (?),  etc.)  Such  a  hall  may 
be  suitably  employed  for  singing,  and  for  a  gymnasium. 

"9.  Gymnasium — May  be  built,  if  thought  proper,  as  a  separate 
structure.  If  so,  a  covered  and  inclosed  way  must  connect  it  with  the 
school-house. 

**  10.  Booms, — Those  for  study  (*^  study-rooms  ^')  must  contain  a  floor 
space  of  at  least  fifteen  square  feet  per  scholar  in  primary  schools,  and 
twenty  square  feet  in  schools  for  children  over  eleven  years  of  age. 
They  must  have  a  cubical  capacity  of  at  least  two  hundred  and  two 
hundred  and  fifty  cubic  feet  per  caput  for  these  two  classes  of  scholars 
respectively,  or  a  height  of  say  fourteen  feet.     When  a  portion  of  the 
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nmin.ng  the  same,  say  fourteen  feet  fch  '^^^^''''''ed,  the  height  re- 
rec,tal.on  or  the  general  ha  t  must  oDef  Tnt/?r'  ""^^'^'^^  fo  Atudy, 
by  a  window  eighteen  inches  hk^h  ovfr  h'  In  '  ""^-^u^  ^^  *  ^««'-.  ^nd 
are  to  be  of  a  i.ght  neutral  tint  cXed  h^^  '  ^^^  '"**"«  ^^  ''"oms 
boards  never  placed  on  the  side  of  room  wh"  ""^^T  P^P^'"^'^"  ^'^ck- 
u.n„3^re,u.red  in  the  roo.n  n.st  be  o^.^.t  :.r  LToTd  di^!; 

oo:ti'i„  a'^tfroraf  rasrrhTrt^i':,^r:?n  ^h'  ''^  p"p''«-  ^^^y  --* 

or  every  square  foot  of  floor  suSce^i'L'"*'''*''  ^'4lf  (excluding  sash) 

be  a     east  three  and  a  half  or  foar  .oet  abovr'ii.    l^^  '^'^^'' «''»  «houli 

should  be  within  a  foot,  or  has  of  t hi  t  *.  ""^  ^««'''  ^"d  the  upper 

are  madmissible.     Windows  no^'  nL         ^' '  "^     ^^''^d  a'»d  gothic  too' 

not  to  be  considered  as  rchi^.^.'^mr"^  lu*^  l^"  «"^«'-  «ir  ^irec  ly  are 

"12.     ^''^e^^-^MustVe  provid^i  for^.h'''  f^V'  ''^^""■e'nents.  ^      ' 

umbreilas  of  scholars.     They  must  £  «„  l"  "'''"l''''  ''°*'^^  «'•  «l'oes,  and 

can  hung  free,  and  have  pZu^nfLl  ?  T'^^  ^''^^  ^^''^  one's  garment 

'ghted.  and  -enulated;  f„rthe  warrni'nnT     ^-^^^  "''^  *«  ^e  LrZT, 

by  securing  a  considerkbie  drau.Tht  of  a!,   f    ^""A"*''«"  '"'^y  be  effected 

:;s^^jXo,-  -  -  ^"  -Xrcin^tsumSy-r^t'tt 

of  itdoo^air;:^?rS^^^^^^^^^^     r.r-     «---  when 
by  a  covered    way,  dry    clean    inW  .^P'^'^.'^'"^  ^^^  "'ain  building 

1-ghted  and  warn,ed,  and  venU Lte.lL'''"'"''''"**-     '^^""'^  ''^'^oors,  to  bf 
g-W«,  sufficient  accommodaSn  ml?r ''"'"'•'i'''i  ^^  For 

house  IS  three  stories  hi.'h   aThir  j     ^    u    '""^'^ided  indoors;  and   if  the 
on  the  ehi..d  story.     stoVlVn        -VeVltL^' un  i:'^^^*  ''t  ^  '^  P^--^ 
}4.    i>ra<ns— Should  be  urotf'otZ  e  ^^^  ^^^y  echool-room. 

Z'rr'^'^S''^:^^:-'"  --"-i-s'^^  -  or 

the  rate  of  five  hundred  cuh;  T  J  "oa  gymnasia  and  singing  rooms  at 
"7'iher  of  i  mates  intrnd^'fo  '^Jlf^^"''  ^"';,^«^'''  o°e  ol"  the  avemge 
this  ventilation  is  sufficient  n  .  ^'T^'  ^<»'"  ^ot'-'es,  one  third  of 
^«n-e„t  must  always  se'i  n    -er"ou"w^r-  T'  <"«^''««  «'osets  th"! 

«PHoe  to  be  kept  TJl  vTn'til^S'^^'^^  "^  ""^^  ^-''  -  good.MTnte":       • 
'-ge^b^lirg^^^eotnr""  ''  ^'^''  ^'  '*^'-*"^-  '^  recommended,  for 

hSe?'^''"'^  -^  i«  to'th'ouu'lu;  b^sr'r'^r^^^^  T^--- 

8idef/'"^ '^'' ^'^  t''^  four  cardinal  nant^.ff.,'^*'*'"  ^''^  corners  of  the 
«'^«i8a  suitable  place  for  staiwa.r?Ll^  '''"'P^'''  The  north 
*  «wiivirajs,  libiary,  gymnasium,  closets,  and 
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■windows.  gymnastics  for  schoois.   . 

.  bv  Pr  S  S.  Putnum.     The  Secretary  gives 

This  Bobjeot  was  diB^ussed  by  P-  S.  b 
We  loUowiug  synopsis  ot  the  pape  -..les- 

.B...  S.  S.  Putnam  ciivi-^ed  his  suhjoet  Jto^three  .n^^^^^^  ^^^^^ 

not  nulurally  strong  and  the  e^o^^^.^,  ,^  the  he«l  ^>  ^'^y.^.^.tic 
.ports,  which  are  o*^«^'^\^;,fi^,  ,e«alting  from  «y«^;'^;*;;!^„fordmary 
uluong  our  «h;Wiren.  IJe  b^^  ^^^^  ^..^^  ^,^,,  "';!.S<  oups  of  mus- 
tvaining  are,  too,  ;],^^^>««^^,,.  geientiticully  t'-"'''«  ^P^^;-;,-'.''  Skilled  in- 


always  accompany  .*•     --       ;;     .^^^  ^ho  process  «'  '-''^'"he  children 

special  costumes  axnd  loi  ^^  »  ^^^ 

hundred  and  titt>  boySt  un  curvature  ot  the  8piu«  ^  .^^_ 

useful  iQ  preventing  these  sp 
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resultini^  frbrn   those  exercises,  the  lectures  on  hygiene,  etc.,  will   have 
much  greater  force  thjin  otherwise. 

"  For  proper  school  g3'ni nasties,  it  is  only  requisite  that  there  should 
be  space  enough  about  the  desks  to  enable  the  pupil  to  advance  one 
step,  and  to  swing  the  urrns  freel3^  A  large  hall,  with  a  few  desirable 
pieces  of  apparatus,  is  all  that  is  needed  for  further  gymnastic  exercise 
which  is  to  give  to  the  scholar**  special  accomplish  in  en  is  in  this  matter. 
In  Europe,  halls  are  now  considered  absolutely  necessary  for  the  uses 
of  scholars  in  the  public  schools. 

»* Another  benefit,  in  Dr.  Putnam^s  opinion,  which  results  from  gym- 
nastic training  in  school  life,  is  the  sense  of  discipline  and  subordination 
which  ensues,  increasing  the  efficiency  of  the  school  and  of  the  indi- 
vidual scholars.  Military  drill  is  advantageouri  in  a  similar  way.  Gym- 
nastic training  also  assists  the  expressions  of  thought  by  giving  another 
language  more  expressive  in  many  respects  than  words.  Thus  Greek 
Rculpluro  cauie  somewhat,  no  doubt,  from  the  fondness  of  that  nation 
for  physical  exercise  and  training.  The  artists  of  Greece,  even  when 
no4  athletes  themselves,  lived  among  athletes.  The  common  school  may 
prepare  the  soil  from  which  a  taste  for  sculpture  maj'  spring.  And 
liev,  Charles  Kingsley  heartily  indorsed  the  idea  of  the  advantages 
resulting  from  ph3'sical  training  for  girls  as  well  as  boys. 

"There  are  three  recognized  systems  of  gymnastics  for  school  chil- 
dren: that  of  Friederich  Zahn,  born  in  Germany  in  seventeen  hundred 
and  seventy- eight,  and  wore  rather  suited  to  make  soldiers  and  athletes, 
and  so  hardly  calculated  for  general  use;  that  of  the  Swede,  Ling,  born 
in  seventeen  hundred  and  seventy-six,  who  used  little  apparatus;  that 
of  Spiess,  born  in  South  Germany  in  eighteen  hundred  aud  ten,  who 
studied  a  drill  of  several  persons,  with  various  movements  and  some- 
times including  dances. 

"In  reference  to  the  physical  education  of  girls,  gymnastics  are  not 
taught  them  in  the  primary  schools  of  Holland,  but  are  in  the  large 
cities.  Apparatus  is  used  only  by  the  oldest  scholars.  Special  schools 
of  gymnastics  are  operated  at  various  cities,  to  which  girls  are  ad- 
mitted. 

"In  Denmark  and  Sweden  gj^mnastics  are  an  obligatory  study  in  all 
the  public  schools,  and  at  Stockholm  there  is  a  central  institute  for  the 
iimtruction  of  teachers  in  this  art.  A  female  pupil  of  this  school  has 
recenti}'  given  some  good  instruction  in  Bo«ton,  and  at  the  Girls'  High 
iSchool  there.  Much  of  the  instruction  is  in  sitting,  walking,  running, 
leaping,  games,  etc.  In  Prussia  gymnastic  culture  is  obligatory  almost 
everywhere,  and  the  ofl^icial  manual  is  a  little  book  written  by  Anger- 
stein.  At  Berlin  three  diff^'erent  varieties  of  diplomas  as  professors  ol 
gymnastics  are  conferred;  of  the  central  institute  or  municipal  normal 
school;  of  the  normal  schools  where  gj'mnastics  have  been  an  obliga- 
tory study  since  eighteen  hundred  and  ii ft}"- four,  and  the  ordinary 
instruction  diploma.  Very  little,  however,  has  been  done  for  girls, 
except  through  private  means.  The  needs  of  the  army  are  considered 
supreme  by  the  «iovernment.  It  is  probable,  however,  that  changes  in 
this  direction  will  soon  be  made.  It  is  the  habit,  too,  both  in  Prussia 
iind  Holland,  to  furnish  gymnastic  instruction  to  the  teachers  in  the 
sehools,  and  tq  allow  them  to  attend  institutions  where  they  can  study 
gymnastics,  free  of  expense,  during  the  vacations.  In  other  provinces 
of  Germany  more  is  done  for  the  physical  education  of  girls,  and  espe- 
cially among  the  members  of  the  German  gymnastic  confederation. 
"In  England  there  is  no  obligatory  instruction  in  this  branch,  but  it 
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is  otherwise  in  France,  Austria,  and  Switzerland.  In  this  country 
something  has  been  done  in  Boston,  where  a  rule  exists  that  twice  each 
day  IX  few  minutes  shall  be  devoted  in  each  of  the  public  schools  to 
ph^'slcal  exercise.  More  was  done  by  Professor  Monroe,  at  Boston, 
than  by  any  one  else,  and  much  has  been  done  at  Yassar  College,  at  the 
Philadelphia  Normal  School,  and  at  Amherst  College,  Dr.  Dio  Lewis, 
Dr.  Mason,  and  others  have  also  done  much  by  their  private  teachings. 
Ijiglit  gymnastics  have  been  found  particularly  beneficial  at  Amherst. 

*'  Teachers  skilled  in  the  work  should  certainly  be  employed  in  teach- 
ing gymnastics,  and  it  would  be  desirable  if  all  teachers  could  possess 
some  knowledge  of  the  subject.  There  should  be  exercises  daily,  once 
or  twice  for  a  few  moments  only,  and  two  or  three  times  each  week 
more  extended  instruction  should  be  given.  Comparatively  little  fixed 
apparatus  should  be  used,  and  light  g^^mnastics  should  be  the  order  of 
the  da}'',  chiefly.  This  course  is  recommended  by  the  Belgian  Commis- 
sion. 

"  In  conclusion,  Dr.  Putnam  read  some  extracts  from  letters  which  he 
had  received  from  teachers  in  different  parts  of  the  country.  Their 
uniform  testimony  was  to  the  effect  that  physical  exercise  should  have 
ft  place  in  the  daily  programme  of  school  life.  These  teachers  believe 
that  it  would  benefit  both  teachers  and  scholars.  Some  teachers,  who 
have  tried  it,  testify  as  to  its  positive  value,  and  deplore  the  lack  of  in- 
terest generally  felt  in  it  by  the  masses  of  the  people.  Any  school- 
room may  soon  be  transformed  into  a  g^^mnasium  sufficiently  well 
adapted  for  this  purpose.  Music  is  a  great  addition  to  the  exercises, 
though  not  a  necessity,  and  it  is  being  much  used.  The  great  difficulty 
experienced  is  the  lack  of  educated  teachers.  It. is  found,  too,  that  this 
physical  education  tends  directly  to  change  and  improve  the  dress  of 
the  girls.  Tight  lacing  is  necessarily  abolished  and  more  sensible  sys- 
tems of  dressing  are  introduced  than  are  usually  employed.  Several 
good  books,  treating  on  this  subject  of  gymnastics,  are  mentioned  by 
Dr.  Putnam,  and  among  them  the-manual  of  exercises  used  at  Amherst, 
and  prepared  by  Professor  B.  H.  Barlow,  the  Captain  of  the  gymnastic 
class  of  eighteen  hundred  and  sixty-six.'* 

The  most  important  paper  read  before  the  Association,  was,  however, 
Dr,  Lincoln's  paper  on  the  Nervous  System  as  Affected  f>y  School  Life, 
Detached  abstracts  would  not  do  justice  to  the  pa  pur,  and  its  import- 
ance will  wai^rant  me  in  giving  it  entire.  I  have  therefore  printed  it  in 
the  Appendix,  page  195*.  *'  We  have  all  heard,"  says  Dr.  Holland,  '*of 
the  testimony  of  the  Boston  physicians  against  the  s^-stem  of  forcing 
pursued  by  the  public  schools  of  that  city,  and  of  its  tendency  to  pro- 
duce nervous  disease,  and  even,  in  some  instances,  insanity  itself.  The 
testimony  is  so  strong  and  positive,  and  so  unanimous,  that  it  must  be 
accepted  as  true/'  Tbat  this  s^'stem  of  forcing  and  cramming  has  ob- 
tained a  strong  foothold  in  California,  I  need  not  point  out.  If  our 
physicians  would  make  a  careful  examination  of  the  effects  of  our 
present  system  of  insti^uction,  it  is  to  be  feared  that  in  many  cities  and 
towns  we  should  lind  a  similar  state  of  things  as  in  Boston.  There 
must  bo  a  reform  in  our  whole  system,  and  school  authorities  should 
carefully  weigh  the  suggestions  of  Dr.  Lincoln's  paper.    , 

In  order  to  bring  school  hygiene  under  State  supervision,  Dr. 
Lincoln  submits  a  law  for  establishing  the  office  of  Medical  Inspector 
of  Schools.  As  in  this  State  we  have  already  not  only  a  State  Board  of 
Jlealth,  but  also  health  officers  \t^  severi^l  ciu^s^  it  ought  not  to  be  diffi- 
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culfc  to  make  it  the  duK-  r.p 

and  scholars       '""^^""'^  ^«  '^^  improvement  of  the  he.U  ho/^  '\^'' 
"EJeventh-He  shall  (-„.  u       ■  teachers 

E/hibirio?ori?''J^'u*^''*'"'««-Pr«fe88?;T.-nr,1  ^7'"'''.^''  ^«  ^^o 
sitionof  Tn?    f'^''.'«en  hundred  and  fiftv  nL^^'!^*'*'®^' ^he  General 

tJ"*' Enl&w'"^'"  ^'^'''  '"  eighteen  h'Sr^dTnV^"  ^"^^^''^^I  Expo! 
Continen  al  n«H  '  *'">«t'-'PPe<I  in  the  arts  of  bof h  -  "^*^'«<^^«">  showed 
•nen  ar!  «t.  "^t'ons,  in  virtue  of  their  b^n^,.    a       P®^°®  ''''^  ^ar  by  tho 

^''ntTf  belf 'f  ^'  "'"™^d  that    heh  manS  • '"•     ^^'"''"^  «***-«- 

taken  th«  j    .^    education  in  their  artisan-     n^     *''i:^^  *•■«  suffering  for 

'''  '«'tzatory  steps  by  the  L^tSS  sfTS""'"''^  ^««  ^''^^^7 
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*u«+  f\ilifornia  shouUl  take 
Tt  ifl  well,  therefore,  ^^»^  ^^'^'^""."uier  comrnuni- 

present  age  demand.  „^„pation 

.„  or  ™.ling  inO-r-l  .n,!  t«l>»»?l  »^K' U° .^^^  a. 

The  necessity  ot  "^*^^'"=',  _._„enU  not  bo  urgently  le^iy  never- 

bitterly  but  profitably  brou,  ^^^^^ 

ignorance  ot  what  the  fe.e  j.^percopubly  "P°"  ,"f;Xr  to  find  our- 

only  remained  to  asceit  productions  of  the 

struction  of  \bndge  oi  J^  l^   >  Jj  ^^^i^j       the  broken  t'-'^S'^^'^^^  and 
telegraphic  cables  o^g-pp^n!,   ^^^^  ^^  -irX^:^otl\^:.  beaten 

at  almost  every  8  . p.     ihej^^  ^^^  ^^^^,  ,^     „e  oo"^;";";  ^gtl  in  "the 
their  goods  djedfeJacMt  ^^^^  ^^  be  first  rate,     ihosyng.^^.^^^^^^^^ 

back  again,  it  the  coio  discovery,     l**^.^^:"!;  ^^  Franco  and 

^Tt^  ikSro  rwXmsel^es  <iis^->-^, ''^^.t  pToSed t  Reaper  and 
of  Yorksbiio  saw  v,  ^,^^^  '^'^tcuals,  P' ou         ,.         ^^facture, 

Belgium,  who,  out  0V^?®^j,„ner  some  whole  branches  otm 
better  article;  and  m  t'^^'S J^^^;"  ^^  ^,,0  'long  ells'  »'  ^^^^f'^i'o?;^ 

their  own  countries  and  by  «at^^o  ,,i  ^  ^'*^^he  peopS  of  Bir- 
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beaten  or  undersold  in  more  than  one  hundred  articles,  and  those,  too, 
of  the  most  delicate  and  profitable  description — those,  indeed,  which 
required  a  Knowled<^e  of  chemistry  in  the  amalgamation  of  the  metals 
of  which  they  are  composed,  and  an  artistic  training  to  give  thorn  forms 
of  taste  and  beaut3\  Onr  potters  also  found  themselves  not  only  subject 
lo  foreign  rivalry;  but  to  maintain  their  place  at  all  in  the  struggle  for 
existence,  it  was  necessarj'^  to  engage,  at  very  high  salaries,  French  and 
German  artists  and  art- workmen,  simply  because  Englishmen  could  not 
bo  found  who  were  capable  of  executing  the  work.  Neither  is  it  in 
i  those  occupations  alone  in  which  a  knov\' ledge  of  the  fine  arts  is  required 

I  that  our  young  men  find  competitors.     Formerly,   foreign   nations  in 

I  search  of  shipwright^,  engineers,  and  managers  of  large  mercantile  con- 

cerns eamo  to  England  in  search  of  foremen  and  managers;  now,  they 
turn  rather  to  France  and  (Terman3^  and  find  there  a  higher  and  bettor 
trained  class  of  functionaries  than  it  is  possible  for  us  to  supply.  Thus 
wo  found  ourselves  rivaled  at  every  turn,  and  beaten  in  those  very 
things  in  which  we  fon<lly  believed  that  we  excelled  all  the  world. 

"The  inquiry  naturally  occurred — how  has  all  this  come  about? 
Why  is  it  that  we,  who  imagined  we  could  spin  and  weave  for  the  whole 
world,  find  ourselves  beaten  in  the  use  of  the  loom?  The  steam  engine 
and  electric  telegraph  had  their  birth  Avilh  us,  why  have  foreigners 
taken  such  a  large  share  in  the  direction  of  the  one  and  the  manipula- 
tion of  the  other?  Britain  is  tho  home  of  the  ship.  From  her  harbors 
the  peaceful  traders  have  gone  out,  and  conquering  navies  have  come 
in,  for  so  many  ages  that  their  genesis  is  lost  in  the  hazj'"  dawn  of 
history. 

"The  gniud,  noble  old  ocean,  upon  whose  azure  brow  time  writes  no 
wrinkles,  and  which  eternity  itself  can  scarcely  sere  with  age,  is  dear 
to  the  heart  of  every  Englishman.  Upon  her  beneficent  bosom  he 
travels  around  the  world,  plants  his  banner  of  freedom  in  every  zone, 
and:  justly  boasts  that  the  sun  never  sets  on  his  empire.  Now,  it  is,  £ 
believe,  true  that  Britannia  still  rules  the  waves,  but  it  must  be  admit- 
ted that  she  has  several  times  of  late  had  a  narrow  escape  from  having 
it  disputed  in  a  very  rude  and  uncomfortable  manner;  and  even  now, 
the  French  Commissioners  of  Public  Schools,  in  their  late  report  to  the 
Emperor,  elaim  an  equality  with,  if  not  a  superiority  over  us  in  certain 
important  particulars  in  the  construction  and  management  of  ships. 
Here,  then,  it  will  be  seen  that  it  is  not  simply  in  the  smaller  and  more 
delicate  branches  of  manufacture,  but  in  the  more  substantial,  and  in 
those  in  which  wo  fancied  ourselves  unrivaled,  that  the  competition 
ha^  stepped  in,  and  on  inquiring  how  all  this  had  happened  the  reply 
was  soon  forthcoming — clear  and  lucid.  The  whole  matter  resolved 
itself  into  one  point — education.  Other  nations  were  beating  us  in 
artistic  and  industrial  productions,  simply  because  they  had  been  taught 
how  to  do  it. 

"It  is  due  to  our  statesmen  of  every  party  to  say  that  they  are  and 
have  been  greatly  in  advance  of  the  people  in  the  appreciation  of  the 
importance  of  this  great  work.  Special  commissionei'S  were  sent 
abroad  to  ascertain  what  really  had  been  done  by  other  nations.  Rq* 
pons  w§re  required  from  embassadors,  ministers,  and  consuls  in  differ- 
ent countries,  and  thus,  from  various  sources,  accurate  information  was 
obtained.  '  Beyond  this,  a  searching  inqnii'y  was  made  into  the  state  of 
education  in  England,  and  the  result  of  all  these  investigations  has  been 
pubhshed  in   a  number  of  those   excellent,  but  much  abused,  beoaueo 


Digitized  by 


Google 


88 

century  ago,  >^. ^'^^^^''^^j^^nt  to  establish  trade  sol^o*';^^,;'^"^         p^^j^^r 
cationalist  on  the  ^^^'^'"Xi  ^as  that  of  Aury,  e«tat>''«5"*^e  coasting 

the  example  sot  t^^^""' 'l^^J.f '"jt  y,ll  soon  di«««Jf  *^ '^fofmrchanical 
of  the  large  to  wns  m  1 1  ance-  .  ^       successful  coarse  «'  moo 

mathemi^ticslayattheTeiy  MS  ^^^_^j^^^^  ^  ^^  .^I^llfi' an  and  trade! 
instruction,  and  ^^.Jf  .'J'^^he  prosecution  of  almost  ^^^'^  ^'^^ke  of  tho 
indeed,  '"^"^S^weav^n^schools'  soon  ^^^'^^t '  ^^^reZlMl^^^'^ 

watcUes,  ^^^   °        .  ^  watcbes;    and  n  y/"^  n^^^  Coventry 

^!!^^Z:^r^^,  or  a  ^watch   worth  10  ty  ^o.  ^Mty.^^^^^^^^ 


and  Clerken  well  can  supiHy  a™  ^^^^.^  ^  S^^lTSfes      If    'ben. 
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THE   NEED   OP   INDUSTRIAL    AND   TECHNICAL   EDUCATION   IN   AMERICA. 

In  the  Eeport  of  the  United  States  Comraiesioner  of  Education,  for 
ighteen  hundred  and  seventy-one,  is  published  a  letter  from  Louis  J. 
linton,  a  young  English  mechanic  resident  in  New  York  City,  which, 
as  the  Commissioner  remarks,  "will  be  read  with  interest,  as  containing 
the  expression  of  a  practical,  intelligent,  and  trained  artisan,  who  has 
seen  in  Europe  and  the  United  States  the  advantages  of  that  broader 
educational  training,  for  which  he  so  strongly  pleads,  as  a  necessity 
alike  to  American  labor  and  capital/'     I  quote  as  follows: 

«  Since  arriving  in  this  country  and  mingling  among  its  mechanics,  I 
have  anxiously  sought  to  find  out  wherein  consisCs  the  difference  between 
the  skilled  workers  of  America  and  those  of  Europe.  Puzzled  at  the 
outset,  by  noting,  in  more  than  one  case,  newly-arrived  artisans,  whom 
I  knew  to  have  been  counted  in  the  old  home  as  first-class  workmen, 
failing  to  satisfy  those  who  first  employed  them  here,  I  afterwards  saw 
the  same  men  answer  very  well,  when  they  had  adapted  themselves  to 
the  American  system  of  work.  The  inquiry  will  naturally  be,  what  is 
the  difference  between  the  systems  of  English  workmen  and  American? 
So  far  as  my  observation  extends,  I  should  say  that  in  England,  as  a 
rule,  the  first  condition  of  work  is  that  it  should  be  done  well;  the  sec- 
ond, that  it  should  be  done  quickly.  jETere,  the  first  condition  is,  that  it 
be  done  quickly,  the  quality  being  of  secondary  importance.  Employers 
encourage  the  fast  workman,  before  the  slower  and  better  artisan— the 
man  who  takes  pride  in  his  work — by  this  course  educating  their  em- 
ployes to  sacrifice  everything  for  speed.  That  this  is  a  systejn  that  will 
not  answer  in  the  future,  however  well  it  may  have  done  in  the  past,  is 
beginning  to  be  shown  by  the  ease  first  class  European  workmen  expe- 
rience, when  they  come  here  and  prove  their  skill,  in  getting  employ- 
ment at  high  wages  in  the  many  new  trades  springing  up  within  our 
midst — trades  that  require  skilled  manipulation  and  previous  training- 
while  many  native  workmen  have  to  be  contented  with  the  rougher 
work,  not  because  they  are  not  as  clever,  or  in  their  natures  as  adapt- 
able, as  the  skilled  immigrant,  for  in  fact  they  are  more  so,  but  because 
they  lack  just  the  higher  technical  training  the  nevv  comers  have  had. 
Let  me  draw  an  illustration  from  one  of  the  trades  I  am  best  acquainted 
with — stonecutting  and  carving. 

"Here  in  New  York  are  to  be  found  the  fastest  stonecutters  in  the 
world;  but  are  they  the  best?  Hardly.  Any  one  who  has  visited  the 
Central  Park  must  have  viewed  with  delight  the  building  known  as  Hhe 
terrace.'  On  it  are  found  the  finest  specimens  of  ornate  stone  cutting 
to  be  found  in  the  country.  Was  this  cut  by  native  workmen?  With 
perhaps  a  few  exceptions,  the  answer  would  be,  no!  The  beautiful 
carving  was  nearly  all  done  by  foreigners,  who,  if  they  had  been  trained 
here,  would  not  have  known  how  to  eut  anything  outside  the,  to  them, 
sing-song  work  of  Corinthian  leaves  and  capitals,  the  prescribed  pattern 
that  seems  to  be  essential  for  the  adornment  (or  disfigurement)  of  every 
house  in  this  city  (New  York)  that  is  built  with  a  stone  front  to  it. 
The  workmen  in  the  building  trades  afford  a  favorable  and  wide  field 
for  technical  training.  The  carpenter,  the  plasterer,  the  stonecutter, 
the  bricklayer,  or  the  painter,  all  work  out,  every  day  they  toil,  prob- 
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teetural  construciiu  ,  j  sciences.     Jie  '■"  '^^        ..^^  haWlaUonB 

the  throe  P'-e'\«"'''y  T"   ««  wbo  cover  this  «>i.ntiy J'^n  „f 

desirable  thul  the  J««<?^J,^"''Jow  something  of  ^Yl^fXJo^^  Wg^^^J' 
and  public  bu.»«i?"g«  f  X^\\,owle<lfie  being  "•^^'^'^^^V^ore  e^tubli^hed 
ijheir  callings,  withont  tj^at         ^^.^^^^  there  are  n^^^^^^^ 

scientific.    B^^'^^^'^^^f^rming,  us  the  resources  of  the  tou  ^^^^^ 

in  our  mi.lst,  or  rapidly  iornnn^>  education,  an.l  then  te 

Mlude  10  '\that  1  ""(y  \,,^„  bat  to  v.s.t  any  «''>^"^.'7^ildren  are  im- 
'J  t  elT^U  ge  ?propo.aion  of  ^h-e  de.g^tso^t  child ^.  , 

Saxony,  where  Uei  nuKtoio^^^^^^  ^^^^^^^^^^^  '^'J^^th  which  we  pro- 
,.,r..  in  ««'-7'l>  j'Wrcomparati  ve  oh^apnoss  w  th  who  ^^1.^^^ 
rr:rotX;t.SnU^^thosce4.n^^^^ 
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artisans  such  a  thorough  technical  training  that  the  artisans  of  thono 
countries  were  able  to  put  their  individuality  into  their  woric;  that  is, 
highly-skilled  workmen  wond  able  to  turn  out  highly. finished  work,  so 
that  when  the  buyers  of  the  world  wanted  good  articles,  they  knew 
they  could  get  them  of  such  or  such  a  Parisian  or  Brussels  firm.  The 
revolution — for  such  the  Paris  Exposition  proved  to  be — was  not  thrown 
away  upon  the  English  people.  It  was  generally  en  needed,  after  a 
lengthy  discussion,  that,  though  the  workmen  of  the  past  have  been  able 
to  get  along  by  sheer  industry,  for  the  future  their  powers  must  bo 
added  to;  that,  instead  of  a  few  men  of  an  extensive  tra<le  being  first- 
class,  the  whole  trade  must  be  lifted  up  to  their  plane.  This  couIjI  only 
be  done  by  an  improved  S3* stem  of  technical  education.  What  was 
found  to  bo  needful  in  England  would  prove  of  great  nse  here;  na3%  the 
need  for  improvement  is  even  greater  here  than  there. 

"The  question  will  be  naturally  asked,  What  is  meant  bj' the  term 
^technical  education  for  artisans?'  It  is  not  always  easy  to  find  a 
definition  for  phrases  in  common  use,  gen  era  Ih^  understood  in  a  vague 
way,  but  thoroughly  coinprehonded  orily  b j"- a  tow  experts.  The  writer 
thinks  he  will  not  be  far  wrong  if  he  defines  what  is  meant  by  the  term 
in  England,  by  illustration,  as  follows;  A  bricklaj'er  should  not  only 
kuow  how  to  lay  a  brick,  but  why  he  laj's  it — not  so  simple  a  thing  as 
it  may  at  first  appear;  that  an  engineer  should  be  able  to  tell  when  his 
machine  is  safe,  as  well  as  to  be  able  to  run  it;  that  a  cabinet  maker 
should  know  something  about  the  principles  of  art,  as  well  as  to  fit  and 
screw  pieces  of  wood  together;  that  a  miner  should  have  some  acquaint- 
ance with  geology  and  know  more  about  mines  than  the  simple  fact  of 
how  to  wield  a  pick  in  them;  that  he  shoukl  be  able  to  tell  when  a  ntine 
is  safe^  and  when  it  is  not  so,  thus  avoiding,  if  possible,  repetitions  of 
the  Avondale  disaster.  tSurely  this  is  nearl^^  if  not  quite,  practicable. 
Artisans*  technical  education  would  require  that  painters  should  know 
how  to  harmonize  the  colors  thej'  so  prodigally  spread  upon  our  habita- 
tions and  public  edifices;  that  the  dyer  shouhi  know  something  of  the 
properties  of  the  chemicals  used  in  his  business,  besides  their  mere 
names,  and  so  on  throui^jh  the  list  of  the  trades. 

'* In  France,  Switzerland,  and  most  of  Germany,  the  education  of 
artisans  commence*  when  they  are  bo>'s  at  school  It  is  surprising  how 
much  can  be  taught  to  boys  before  th^y  arc  sent  out  into  t ho  world  to 
learn  a  trade  that  will  serve  in  muking  what  they  will  be  shown  easy 
of  comprehension  to  them.  In  England,  in  very  man^-  schpols,,they 
now  teach  freehand  drawing,  once  or  twice  a  week,  to  the  children 
attending  them.  Here  I  must  record  my  earnest  conviction. that  it  is 
as  absolutely  necessary  to  teach  hoj's  who  have,  in  after-life,  to  get  their 
livelihood  by  skilled  labor,  free  hand  drawing;  although  it  bo  but  the 
siniple  ruditnents  of  that  art,  to  me  it  seems  as  nocessar}*^  as  that  ithey 
should  know  how  to  write,  it  being  as  easy  to  teach  one  as  tijo  other. 
The  very  fact  that  nearly'  all  can  be  taught  to  write,  proves  that  they 
can  also  be  taught  how  to  draw,  writing  being  reidl^',  after  all,  but  a 
species  of  drawing.  Then  free-hand  dravving  is  a  splendid  n^ethod  of 
training  the  hand  and  eye  into  perceptions  of  size,  order,  and  proportion. 
If  bo3-a  are  taught  (and  girls,  also,)  how  to  draw,  even  but  a  littlo,:they 
becorne  apt  to  learn  many  things  pertaining  to  the  business  of  their  after- 
life that,  without  such  knowledge,  would  be  as  a  scaled  book  to  them. 
-Besides,  what  is  of  great  importance,  the  time  of  jour ne3' man  and  fore- 
man, who  have  to  teach  the  apprentice,  is  saved  This  the  writer  has 
Proved   by  persoiaal  Experience.     He  would  rather  teach  half  a  dozen 
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•p  th^rr  hnd  had  even  this  slight  pre- 
boys  how  to  cut  and  ca-o  stone  .rtl^eybad^^  ^^  ^^^  ^  ,„,!,, 

S^h7rJrstr;rwtrLTXf -w  to  wie.d  a  pe^n.!^ 

'  "If  wl  proceed  to  the  Jo".'-"«y>Xteotarat  and  mechanical  ch-aught- 
knowledgeV  free-hand  dn^wmf'st^uTbe  economizing  of  the  t.rne  of 
S  becomes  easy  of  frPndheT'balf  their  time  and  care  would  be 

some  general  system  of  ««'">«^«  ^^e^'^;,uth   Kensington   Museum   with 
•^  Kn^land  in  connection  with  the  oou  importance,  and    having 

Sr  rBeumsconsidering  the  pcsmonse  holds  among    ^^^^  ^ 
^?  the  earth.     It  is  only  B«rp'->s'ng  ^hat  he     pe  P        ^^^^  ^^  ^^^^.^^ed 
Li    tn  ,lo  as  well  as  they  have  done.   .  ^.7'^^T„ericans,  rather  than 

Tb,  „vou.io.v  b..*  .0  .b.  ^"^^^zrsL'si'^'^^ 

f  rJ  Si'firZ:  rb^ron^b,,  .en.,b.  fo.  p«.o„.  „d  p.p. 


93 

from  alt  parts  of  the  kingdom.  From  the  minutes  of  the  evidence  pro- 
cured, which  fill  nearly  live  hundred  double  column  folio  pages,  I  have 
only  space  to  make  the  following  extracts: 

"The  industrial  system  of  the  present  age  is  based  on  the  substitu. 
tion  of  mechanical  for  animal  power;  its  development  is  due  in  this 
countiy  to  its  stores  of  coal  and  metallic  ores,  to  our  geographical  posi- 
tion and  temperate  climate,  and  to  the  unrivaled  energy  of  our  popula- 
tion. The  acquisition  of  scientific  knowledge  has  been  shown,  by  the 
witiiesses,  to  be  only  one  of  the  elements  of  an  industrial  education  and 
of  industrial  progress.  Nearly  every  witness  speaks  of  the  extraor- 
dinarily rapid  progress  of  continental  nations  in  manufactures,  and 
atti'ibutes  that  rapidity,  not  to  onlj-  the  model  workshops  which  are  met 
with  in  some  foreign  countries,  and  arc  but  an  indifferent  substitute  for 
our  own  great  factories,  and  for  those  which  are  rising  up  in  evei^y  part 
of  the  continent,  but,  besides  other  causes,  to  the  scientific  training  of 
the  proprietors  and  managers  in  France,  Switzerland,  Belgium,  and 
German}^,  and  to  the  elementary  instruction  which  is  universal  among 
the  working  population  of  Switzerland  and  Germany." 

The  more  important  conclusions  of  the  report  are: 

"  1.  That  with  a  view  to  enable  the  working  class  to  benefit  by  scien* 
tific  instruction,  it  is  of  the  utmost  importance  that  efficient  eleiuentary 
instruction  should  be  within  the  reach  of  every  child. 

"2.  That  unless  regular  attendance  of  the  children  for  a. sufficient 
period  can  be  obtained,  little  can  be  done  in  the  way  of  their  scientific 
instruction. 

"3.  That  elementary  instruction  in  Drawing,  in  physical  geography, 
and  in  the  phenomena  of  nature,  should   be  given  in  elementary  schools. 

"4.  That  adult  science  classes,  though  of  great  use  to  artisans,  to 
foremen,  and  to  the  smaller  manufacturers,  cannot  provide  all  the  scien- 
tific instruction  which  those  should  possess  who  are  responsible  for  tho 
conduct  of  important  industrial  undertakings.  That  all  whose  neces^ 
sities  do  not  oblige  them  to  leave  school  before  the  age  of  fourteen, 
should  receive  instruction  in  the  elements  of  science  as  part  of  their 
general  education. 

**5.  That  the  reorganization  of  secondary  instruction,  and  the  intro- 
duction of  a  larger  amount  of  scientific  teachin*^  i'nto  secondary  schools, 
are  urgently  required,  and  ought  to  receive  the  immediate  consideration 
ot  Parliament  and  of  the  countrj^ 

"6.  That  it  is  desirable  that  certain  endowed  schools  should  be  se- 
lected in  favorable  situations  for  the  purpose  of  being  reconstituted  as 
science  schools,  having  in  view  the  special  requirements  of  the  district; 
60  that  the  children  of  every  grade  may  be  able  to  rise  from  the  lowest 
to  the  highest  school. 

"7.  That  the  managers  of  training  colleges  for  the  teachers  of 
^lementarj^  schools,  should  give  special  attention  to  the  instruction  of 
tnose  teachers  in  theoretical  and  applied  science,  where  such  instruction 
«»oe8  not  exist  already." 

t'       A^'  Scott  Eussell,  a  member  of  tho  parliamentary  committee  men- 
loned  above,  and  who  has  written  an  exhaustive  treatise  on  the  sub- 
ject, comes  to  the  conclusion   that  the  technical    schools  required  in 
■»^ngland  for  the  training  of  English  workmen,  are  the  following: 
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..  1.  .  rue  Elementary  T^'^'^l/^.^X'om  t  vSug  school  in   111.^^0^  ' 
oounto-  is  a  very  diffovov.t  th.nfr  <' "  »  ^  ^  .";\^^„,i,t,o«s,  ill  paid,  poorly 
E^dand.     Where  we  l"'^'*' /"VT  i     »ted  (  e rmuny  will  haye  two  or, 
hou  ed.  perhaps  also  ill  ^^^"''r^'l'^V'^fj^Xied  by  Glvernmont,  tnuned 
three  8phoolmu.ler«  to  u  ^'-'^'^^''-'Viti;  1,  ent/for   the  educat.on  of 
a«d    Uc«..«ed    fro>u    ('«^«''"'"'^"\^:'\'^.,'e  been  lau-ht,  not   n.erely  the 
:  hooh,n.ster«-schoolnK»sters  who  ^ ;  ^  J.^,^,  ,e, T.f  toaehing  and    ho 
lhint'8  they  have  to  teach,  but  ^'^^  :'';!, f  shall  do  the  pupils  mo-'l  ^ood 
leUce  Pt-  t^aehin-.  so  that  t|'«  J^,'^^'^^'^-  f^\,  ,,^,  sou.e  of  the  word 
ind  stay  long,^st  w.th  ihe.n.  ,  ^ '  ^J^^i^'  ^^,,  trained  masters,  the  time 
u  No^.  in  these  village  »<;>^»«^^  ^;'iJ,°on  mere  reading,  writing,  and 
of  the  pupils  is  not  wasted,  as  in  0"> «■  «"„     j,     ^hini;8  that   reading, 
counting;    they  are  taught,   besides     h .  ,  aU  the  ^^^^^,.^.  ^,^^ 

writmg  and  counting  are  ^^^l,  7,' J^g,"  nd  worth  reading;  writing 
not  le^trn  by  it  «0"'^'^.  '>"«";"*"  £'„7, 1  his  head  worth  writing  about 
i«.  useless  if  the  pnpd  gets  ""  ",*^,':  ?,"'.!, „jj.  arithmetic  is  useless  if  the 
and  if  he  has  nothing  to  say  ^^"'.^*'/'^,  "i''bout;  if  he  has  no  accurate 
J^pi  is  taught  nothing  to  -^  .l^-^Sfd  Jn  "  exact  figures;  if  he 
lulwledge  given  to  ''""jrot  the  fngs  which  have  to  be  put  into 
knows  nothingof  the  natuie  o    the  1 1     t,  scboolinasteis 

*i.>iireB       In   uood   village  schools,  suppi  i-  »  -^^  reading, 

efe>  child  wnll  be  taught  tbose  knowl<^.lges  th.^^^^^^^  ^^^^^.^^^ 

r,fng,andfigu.vsJnad.Ut.ontotliep^^^^^^^^^^  ,.^^.^^,„  ,,   ,,„  ,« 

^^r,t\n:d^vrS-efor  ra  ;^^^^^  -"^^  ^«^'"  '^^  -''     V 

knowleV-tr^ining  in  b;svilhtge  school  ^^^^^^.^^   ^,,,    „   per 

-•i.     TAe    Upper    VMoge   '^'-'''''f,-;''  ,7",  «  town  would  bo  a  high 
villa-c   scdiool   ..,«n  a  «'''<^>'«^'*'*'',;;;'\'"f  science  to  those  villagers 

who  are  destined  tor  «k'"'^V/  w  Lm  <  f  an  upi.cr  village  school  is  a  man 
and  knowledge.    :J^'^''•'•'^^,*^l':':ne^^ll^o"e  or  two  teachers  under    . 

of  considerable  education,  '^'^^^.^'^l^tmi  reading,  and  counting,  in  the 
him.     A  chilawho  has  ^^'^^.^VJ,  ^'  ^'    r  at  th^  ' 

first  school,  may  be  f".";  ;^',  ''^3'",  l'^,7ren,ain  longer  below.    .  ; 

ithetequahfied;  ^'"^ 'V  uj  bov  S  oves  his  hand  by  learning  orna- 
>.1„  the  upper  school  the  ^P^  '  "^.'*;,j,,ii,,.,.  !,«  learns  re.-.ding  and 
nieiial  or  elegant  writing  and  ^^  '<;J  P  'J  ^'^  j  ...waning;  he  fits  hjs 
repeating  aloua  in  sounds  tlia  7^  ^''y,,_a  ^f  life;  he  learns  to  draw 
5,-esand  rc.kouing  to  *''% 'll^^^.'^^b Jt  , um;  he ^bo^  measure  his 
f?om  observation,  to  -^^^^'^^ '^r'j:J:^^Lr^  hi's  village  and  ^^aw  .  on 
Rihool-room  and  draw  it  on  P^'Pej     "»«  j^j        ^ost,  how  much  stutt 

™r;  We  learns  what  thip^s  *«>k''^' ^''^^le  i^t  is,  what  each  thing  is 
K    hing  is  made  of,  bow  strong  «^;J»;  ^^  ^!^,,.;,  or  made;  he  learns  _ 
good  for,  how  it  is  made,  ^;  >«;^'^;i;;"  Uition.Sts  taies,  its  government    : 
the  geography  of  >''«^;«r">^;;'o.?ts  people,  the  nature  of  «t8  soi     its 
its  lawn,  its  customs,  tbe  bisiorj  01  ^     1      1  ^^^^^  ^t  all  com-  , 

roductions,  its' man  ufuetu  res,  "?«  'e     ns  not  o^^  ^^^.^  ^^^^^  ^^^^^. 
lnonflowers,plnnts.and  trees   but  t   en  ^^^    ^^^^^  "^^^"^u"^    ■ 

inL'.  their-  uses;  he   learns  "«  "fj'''"'?   ".g.  he  is  taught  the  uses  of  hi« 
fool  the  causes  of  health  »'>'l.«^'''^7"f ''  "vvkward  and  clumsy  wayi  < 
own'  limbs  in  a  fit  and  -<J'-<>'^>"«X  ,„„   leap,  bundle  tools  and  instr.u-  . 
he  is  taught  to  sit,  write,  »'<*'^'l' ^'\ ''' IT^Kexterous  way,  instead  oj 
ments  and  weapons  in  a  comely,  "«J';"''^''^  may  also  here  learn  some 
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and  a  little  French,  or  «omo  language  other  than  his  own,  enouyh  to 
let  hin.  know  how  differently  other  folks  may  choose  to  express  the 
same  meaning.  All  this  u  boy  may  learn  in  an  upper  village  school 
provided  onl^'  t he  schoolmaster  knows  what  to  teach,  has  nronerlv 
prepared  pupils  has  ht  apparatus  of  teaching,  has  sufficient  helo  and 
has  the  inevitable  quality  of  loving  his  pupils  and  getting  love  from 

"This  upper  village  school  is  not  a  fancy  school  of  my  own  imatrin- 
ing;  It  18  such  a  school  as  1  have  seen  successfully  woi  kniic  in  no  verv 
pretentious  villages  in  foreign  lands,  where  education  is  provided  bv 
wise  governors  and  appreciated  by  an  educated  people.  ^ 

"3  Ihe'lhmi  tiehool,  for  scholars  from  twelve  to  sixteen,  cannot  he 
a  village  school;  it  must  be  a  town  school,  iint  such  higher  schools 
should  be  placed  in  towns,  so  distiibuted  as  to  form  centers  to  which 
clever  boys  destined  for  skilled  tra.les  may  be  sent  from  the  ueighborirxr 
villages.  It  IS,  however,  chiefly  the  inhabitants  of  these  town.s  thenH 
selves  whose  cl.ildren  will  be  bred  skill  d  craftsmen,  as  it  is  their  wont 
to  congregate  (perhaps  too  much)  in  towns,  such  as  those  in  which  hi.rh 
schools  should  exist.  The  technical  high  school  of  each-town,  if  welt 
organized  will  give  the  boy  destined  to  a  skilled  tra.le  or  profession  all 
the  education  that  can  best  tit  him  for  his  ^killed  work.  But  the  vil- 
lage boy  who  shows  talent  of  a  special  kind  should  be  sent  out  of  hid 
village  to  the  town  school,  either  at  the  cost  of  his  parent,  of  his  craft, 
01  at  the  expense  ot  the  village  community.  Thus  the  elite  of  our 
country  population  would  be  trained  to  those  occupations  which  their 
natural  aptness  would  enable  them  to  follow  out  with  most  advania«» 
to  the  conimuniiy.  * 

«h!!^;k  ^^'''"*  i  '"'^*:  ^'*'^  regarding  apprenticeships  being  limited  to 
shor  hours  and  supplemented  by  technical  schooling,  requires  that  there 
should    be  evening  special   schools  tor  finishing  the  education   of  an- 

tSerrthi"/-  ""'''"f^'^'^r*''''*'''^  '"  *"'  "Pl'^"*'  '"'"«"  "'^''O"'  with  good 

teaUiei  s,  there  is  no  difficulty  m  arranging  that  courses  of  science  tc^ich- 
iBg,  ot  drawing,  modeling,  sketchin^>,  and  coloring,  an.i  courses  o<i  i>iac- 
h"    be'^ivr'""    ''f '  0'..Pl.ys.cs,  and  ch  .mistry,  and  mecha'ni^^, 
^.t!\x     ^  ""'•^.  "'  '^  «s«<"'t'«l  that  Ciovernment  appoint  the  teachers 

exunnl''!''"  I '!'■"' ''f/'T'*'  apparatus  of  teaching,  and  collections  of 
examples,  models,  and  books. 

wmt  I,/"  *''*'  ***"''  l"''-"<'«''',"fe'  ^''^•s,  the  young  English  workman  may 

H  nn  I  •'  »/«y  "P.'n   knowledge  and  skill;  but  here  he  might  have  to 

stop  but  tor  the  aids  of  which  Mr.  Whitworth  has  set  the  pft.erii.     Ex! 

TJlT'  /  "''""^  ^'''."^■'^  workmen  trained  in  science  can  be  helped  on 

tuei    way  to  eimnence  in  their  business,  and  a  superior  educati  n  will 

teehnt'  f**"!'.  ''^''«'".''  eommon  in  this  country;   but  for  this  end,   the 

must  i;^  '"'^•^f ',  '   '*\«  <J'«s<"il'ed,  and  the  great  technical  university, 

1  oores.  V    "^  "''^u,-     ^^*'"  ^^'^  '""Chinery  is  in   full  operation,  tile 

•ea.  V  t  •"«"  «  son,  bl.  ssed  with  heavengiven  talent,  will  find  a  school 

to  .  £.      'T*'"'?  •"*"'  ^^  nourish  his  mind  with   useful  knowledge,  an* 

ot  hi!'',^' "".u^,  *"  *  ^P*"^''**  "*'  '''«''^''  use'ulness  at  each  successive  stage 

and    1. "''*'"         '.*-''*"^?''  *"*^  "*'  '"""  «'■"  ^^  *l''«  to  say  that  the  learned 

iLe  h„n  «*'*^''"'"ff  ^-'"sses  of  his  country  allowed  his  youth  to  pass  in 

'•unger  and  thirst  of  uneared  lor  ignorance  and  unchristian  neglect. 

«  1      nII'""I,'!''^V^®  course  of  the  education  for  skilled  workmen  is; 

« •/     mu    tt"""*  ^^'"''Se  School— seventh,  eighth,  ninth  years! 


"'>      Tu     TT —    •  •-■"s,^ -.-v-..v/«i — »<:> veil  1,11,  eijjiitii,  uiutn  yeai 

"•t     n'u     V,PP®''  ^^'"'^ge  School— tenth,  eleventh,  tweltlh  y 

^-     Itio  Ujiper  Village  Evening  school— thirt^ojith,  four 


years, 
teonlh,  it. 
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teenth  .ears.     These  are  finishing  schools  for  those  scholars  who  can- 
not  proceed  further.  ^.^^^^    g.hool-thirteenth,    fourteenth,   fifteenth 

an-ers,  and  masters.  ,  THpsp  are  only  for  such  scholars 

^•7.     The  Technical  Univers  ly,    /.^f.'.^  "'^-„j  ^re  thus  enabled  to 
of  distinguished  talent  as  o*^^^" "JanaSr     and  Isters." 
educate  themselves  for  foremen,  manageis,  ana  n 

TKCHNICAL  AND   INDXISTKIAI,  EDUCATION    FOK   CAUFOKNIA. 

meed  not  point  out  that  California  in  con,-    w^^^^^  ^XVloott 
XTn.ted  States,  needs  schools  mm.lar  to  those  de-^^^       ^^.  l^^^^.^^,  ^,^ 

Eussell.  The  first  step  ^^^^"^'if^^^t.gh  reformation  in  our  system  of 
industrial  educat.on  must  ^^e  *,^tho.oi^ghJ^eio  ^^^^  education  must 

education.     Every  system  of  technical   .u^a  ^^^^  ^^^  ^,^^^,,^. 

begin  with  the  pubhc  scliooL  I  ^^^  "«*' J^^^'^f  t^^iAre  to  be  taught  m 
ary  principles  of  "'^""^^/^'^^^^^T^i.fst  upon  the  necessity  of  ronder- 
publ.c  schools;  tar  from  it.    .^"^..^ '"^'"^a,!?!  ,o  that  society  in  which 

fails  to  secure  this  resiilt.  Germans  have  the  model 

Now  it  is  ^f  ."r  \''^^r  s.°hoo  I  as  weU  as    ho  ,„odel  primary  schools, 
technical  and  '"^"^tnal  scd>ool^^a^  ^^^^  ^^^^  ^^^  ^ 

A  quotation  from  ^''^''"^^^.''T^t,/ in  iustrial  education  already  m  the 
luy  the  foundation  for  technical  ^n*^ jn^'^f"^  ^y^^  »  practical  business 
primary  school,  by  adapting  the. y  ^«X'"|'°^*the  teaching  of  arith- 
^f  active  life."  As  will  be  «««"  *'^^^^^^tnl  '^I'y^^  iT^.^^iiy  combined  in 
noetic,  grammar,  ^•o'"P°«'^'«'?' .*„"^niS  in  S  what  iWessor  Young 
sehool  .exercises.  ^^  ^f '^t  jCgW  ^  the  Baden  schools  (see 
says  concerning  the  teaching  oi   uingu  u  tbHowing  practical 

luU  page  42),  -^^  ^^^'a^d'co^npa  e"ti:  m  to  our  mode  oj  teaching 
exercise  in  composition,  ^''^J^'^^  l^  ^.j,,  see  the  need  of  some  rad- 
grammar,  composition,  and  «Pelling,   hej  ^.n  .^^  ^bicb  d.rec- 

fcal  change  in  our  ^VBtem  o    lnst^uca  on  and  w^^^^  .ecompUsh  the 

ri!\:;rdtr  rm.'^Bir^  M.  C^utf.  des^ipuon  of  . 

German  primary  school: 

..The  subjects  taught  in  this  [German^  ,>™ry]B^^^ 
leading,  writing,  counting,  '»«"*'^l„^''*^"J,''''i;7heart,  drawing,  natural 
ing,  grammar,  repeating  prose  a"*!^  P«^*  ^  J^once  but  gradually  and 
hi!  ory,  botany,  and  geography;  "«^^f  .  ^^'^he  morningfand  closes  at 
thoroughly.  The  school  0P«»%^\:Sus  and  tWee  hoars  to  secular 
eleven.  One  hour  ^\'^«^»^''J/°;t  (Tver  The  masters  are  always 
teaching,  and  then  the  school  day  is  over. 
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will   be  the  price  of  a  certain  on  ,nr7.,  ,  k'^'"^"  *^  calculate  what 

would  get  ba?k  for  a  dt.ra..  orhaTft'i^^'.arp'aid'f^rXm  ""'vlfT/ 

No  German  boy^r  gir  leaved  the  nfit«v  \*''  ,'"^1"^^  composition, 
compose  and  write  a  respectable  letfer  7  f'^''*''  "^^V^  "ot  able  to 
terestcd  to  know  just  how  this  eirman  .fuLr"'^  teacher  will  be  in- 
such  practical  results.     lean  in  no  tL  n'  ^.«°'^'J«ted  »<>  secure 

as  by  quoting  the  descrintion  of  an  LI  ^w  °  well  g.ve  this  information 
exa^|ation1n  one  :f"tC  G^Lrrrir^Tchtlsf  ""'^'  ^"  ^^"'"^ 

maste?;;^p:a  drthe'Sert^'.ter  """'^^f^  ■'"  ^-^^  ^-^«'  ^^^ 
market-day.P  You  I  'e  we'^^i  1  sav  nni\''''  ^.^^'^  ^^^'  '^^-^^^  i« 
just  beyond  the  village'  threo  m L,^'w  ,T'u''"*  '°  ''^^  "ttie  house 

with  somethinlliiir'anS  fo^  oLS  .^^'^er  sends  you  to  market 
home  to-night,  and  80  Vouwanff^xf  ^  *",  ''"^'  '"'*^^"  ^^'^  "«*  *»  go 

have  done.^  ^'ow  thenrbegTn  WhrshaH  wf  l*>""!f  ""'' l""^'  5^^" 
have  sold  three  hens  for  \u     .       ,•    ,    „^^®  ^"*®  '^^^n  first?'—'  I 

plainly  is  used  to  sefHnri;7s  ^^^^u^f.^J'^^'^  ^^^  white-haired  fellow,  who 

TtS  Xr. -K  ti  Hi  ^r^^r^'^^ 
aa^s-±^if  Ir  S  =™  ■  "ttist'^- 

haps  the  hour  of  the  day,  f  need  be  st M  all'h  ""^  '^  '"°"i^'  ^"'^  P^^'" 
the  right  hand  of  the  let  er  hefm-^^ln,  .k-  ^  ^^"^  ''°'^"  ^''^^'  a^d  at 

tied  now  what  is  first  to  h/nnn         '^"/thing  e  se  is  done.     Having  set- 

and  the  compe  tion  wL  8£r'dr,?br''T^  "^""'fV  '^^^  *«^«  ^t' 
buge  blackbom-ds  spon-es   and\>h«ll        h    ^^^  ^""^  "^  ^^^  ^oo'"  ^as 

of  steps  for  the  liX "o^:  '  to  cl  iSb  up  The'e  t'erTa's  T'^ I'l'  "-"^^ 
ten  out  (in  drafts  on  th*.  hi^r.\.u       a^'  ,  "^'^  '^^^  ^''^^  *«  be  wr  t- 

beforeitisSwidtobewSn  fA'^^f  corrected  and  settled  finally 
is  culled  to  writrout  roL.n  iT!*''  '°,^  ^"  P^P^""-  ^°w.  then,  a  child 
name  of.  sarStteJi,^^  th/f  ^°p^^'  ^*  '^u"  "^^^  ^^^^  «<"-ner,  the 
The  arranffemenf  of  /h  /'  •  ^'  Friday;  the   date,  Sept.  20,  1871 

hues,  or  one  line?     At  last  thl  .  V  ■         ^f'",  "^"^^  ^°  *'>''e®  "ne^,  two 

oleve'rest  gh-1  to  wHte  out    th-  -A'  '  '  '^'^  *'''  '°"'*''"  "^'^^  *^^ 

hand  corner  with  T^^  the  pattern    agreed,  dating   at  the  rio^ht 

<^^er  by  e„eV  Z  fh       F?^^''  T''^'"  ^"  "-^^nd;  and  thif  is  now  oo^ted 

«Shtl7pTaeed  at  iLt  r  '''  """  '■'^'''  '^<'^'*'"g-     '^^  ^ear  mothe?'  i 
y  placed  at  last  the  same  way;  and,  preliminaries  adjusted^  the 
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get  into  Rottenburg  b^^^e  ^^«  jj  ^^^J^.    The  letter  being  finished,  j 

told  three  quarters  of  eight,  »"  J  ,f°  7,%haiige8  slates  with  his  or  her  | 

revision  and  criticism  begin.    •»^»<''',^3V«nlt      The  corrected  slates  are  ; 

Telghbor,  who  has  to  pick  A^^^^"  Jf/J^^tg  touch     At  last  they  all  \ 

shown  to  the  master,  who  g>^««  |^^.  ^^'^Jd^^iek  pens,  rule  their  paper,  : 
sit  down  to  tbe  desk  take  pen  and   "J^.  "^es  oT  heir  book,  which  is  to 

t^:^^i^^^  >---^  ^^^  -^  ^^^^  -''  ^^"  "  , 

-^I'ir^lbi^i^eSing  there  is  noUii^gv^  j 

BO  admirably  do^  that  the  «P«<;^«j^;;,XriiS  of  dilcussion.    The       | 
the  process.    Every  item  entered  is  m.ule  a  mat  e        ^^^  ^^^^^  ^^  , 

price  of  fowls.     H^w  much  a  fat  lowUhould^^^^^^^  What  sort  of 

^ne.    A  reasonable  price.   Jhat  tool  ime  ^,.  ^^^^.^ots,  of  ap-      j 

fowls  they  are,  and  bow  o  d.  ,  j  J„P^'d-everything  to  bring  the  school 
pies;  their  sorts,  tbe  quantity  I  '•«"i°P^,^  .^  is^done,  the  scholars  them- 
Lrae  to  the  lifcwanis,  interest,  and  d«t.ie«  'S  ao  >  ^^j^„  ^^^  jitter 
selves  contributing  each  his  mite  to  the  store  o^  ^^^  ^^^ 

contains.     The  expenses,  too,  of  the  daj,  tne^      |     ^    ^  ,^^^^„g 

are  all  discussed.    After  one  such  •^>«P'y  „^^^\?;,Vls  lading  for  return      . 
at  tbe  baskets  in  the  •^'^^'l^.f ''^\J,''/ ^t  "he  goods  in   the  little  shop     ; 
borne,  at  the  buyers  .*«d  ««  '^^t'^  "J  ^^^r  1  had  fn  such  things  before.     I 
7ertCCSisXr':ciooVr c^hifdren  were  training  for  the  real 

duties  of  their  lives."  ' 

our  current  method  of  teaching  ^^^^^-::^fZ  Itu^df  ofTan! 

of  the  forms  and  laws  of  ^P^^^fl'.   -/^^^Xs  ti  ^  Lpils  «  many  inter- 

guage;  and  whilst  our  present  '"^^^7.  ^^^''^f  ^^  history,  inflections  and 
fsting^emarks  about  language  some^^^^^^^^^^^  ^ 

caprice,"  it  teaches  but  httle  "^^^^^.^^^      ge  is  a  necessity.     But  we 
revolution  in  our  method  f,*^^«^J'"|^bin|  of  the  other  studies,  notably 
must  also  have  a  revolution  in  the  teaching  01 
in  those  of  arithmetic  and  geography. 

..Children  in  our  schools  deal  with  numbe-^^^^^^^^^^^^^^ 
every  day  in  the  week,  and  every  \««'^.^V„,^_^i?g  ^ho  have  graduated 
to  ten  yeLs,  yet  it  is  -ry  common  «  And  V-V^^  J^^  ^,  ^^.^ng  it 
from  such  traimng,  who  «^""*;*if^.holeyhow  much  it  would  cost 
,vould  take  to  cover  the  parlor  ^'>'>lp^^^l'^'^^^  ^t  so  much  per  square 
their  father  to  piaster  the  walls  of  h,  house,  at  8  .^  ^1^^^.^  .. 
vard:  who  could  not  measure  con ectly  a  one  «    ""       .  jj  hold  a 

X  could  not  calculate  ^^e  dimensions  ot   a  bnhh^ -^^^  ^^^  ^ 
certain  amount  of  ^<>«';  ^^.^,^^"'f.  "^^L  could^not  tell  how  much  it 
certain  time  and  reckon  >^%''^*^jy;„";Zj%oTsand  dollars  for  a  definite 
would  cost  them  to  obtain  at  a  bank  Ay?  ^''^^f^^  „„t     draft,  or  chock, 
time;  who  could  not  even  make  o«t  ;^  Jill,  wiile  a  ,  ^  ^^^^^  ^^ 

nor  tell  how  to  indorse  it;   who  ff^^^'^^^^XSl^^^  merchant,  who 
other  questions,  with  which  the  faimermecna      ,  altogether 
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are  expected  to  develop  theories  which  have  never  been  developed  t 
them.  ^ 

"It  requires  great  skill,  where  books  are  used,  to  impress  upon  th 
miDds  of  the  pupjls  that  they  are  doing  the  same  work  in  school  tha 
business  men  everywhere  are  doing  out  of  school.  A  father  says  to  hi 
boy,  as  he  comes  home  from  sohooL  at  night,  <I  have  sold  twenty  fou 
bushes  of  corn,  to  be  divided  equally  among  twelve  men:  how  man 
bushels  shall  I  give  to  each?'  The  boy  thinks,  that  is,  looks  wise  a 
he  olten  does  at  school,  is  puzzled,  and  cannot  tell.  *  Whyi'  asks  th 
father,  'have  you  not  learned  that  yet?'  *  0,  yes,'  the  boy  says,  <  bu 
o\}^  examples  were  all  about  potatoes:  This  may  be  an  exafffferation  bu 
It  illustrates  the  point.  ' 

"  Until  quite  recently,  and  the  practice  is  still  in  vogue,  textbooks  ii 
geography  were  arranged  in  a  series  of  from  three  to  five,  placed  in  th( 
hands  of  pupils  at  the  age  of  eight  or  nine,  and  retained  there  for  fron 
four  to  SIX  successive  years,  or  until  the  pupil  was  ready  for  the  high 
school.  All  this  is,  to  my  mind,  radically  wrong,  and  were  I  to  fix  the 
limit  ot  text.book  geography  I  would  confine  it  to  two  years  at  most 
and  devote  the  time  now  worse  than  wasted,  in  ^broadening  and  strenqth- 
emng  other  parts  of  the  general  system.  Too  much  attention  is  given 
to  mere  description.  Pupils  memorize  too  much  in  detail  about  the  cli^ 
mate,  occupations,  and  productions  of  different  localities  and  small 
divisions  of  the  earth.  Suppose  our  pupils  can,  at  the  end  of  a  term  or 
year,  recite  in  concert  like  so  many  blackbirds,  the  localities  of  ten 
thousand  towns,  rivers,  lakes,  bays,  gulfs,  and  mountains,  the  boundaries 
ot  all  the  States  and  countries,  and  the  names  of  all  the  rulers  thereof 
etc.,^^  nauseum.  Are  they  scholars?  No;  they  are  stuffed  parrots!  ' 
'  J^ut  we  are  beginning  to  live  in  the  dawn  of  better  days.  Most  of 
our  geographical  series  are  being  reduced  to  two  books,  and  when  these 
are  reduced  to  one,  and  that  one  to  about  two  thirds  its  present  size,  it 
will  m  the  hands  of  good  teachers,  be  exactly  what  we  want.  Let  us 
see  how  geographies  are  used  or  abused. 

"We  will  enter  the  schoolroom;  anxious  faces  are  poring  over  and 
cramming  the  lesson  of  the  day,  oblivious  to  all  but  the  jaw-breaking 
words  that  name  the  towns  and  rivers  of  China  or  some  other  portion 

ot  tbe  globe.     The  bell  strikes— a  simultaneous  Oh  ! goes  through 

the  room,  and  twenty  pale  and  haggard  children,  with  knitted  brows 
and  sighing  hearts,  rise,  and  casting  a  few  last  painful  glances  at  some 
difficult  sentence,  gradually  close  their  books,  and  with  mournful  tread 
and  hanging  heads  approach  the  recitation  seat;  the  lesson  has  been 
unnsually  difficult,  and  they  hope  for  mercy.  The  teacher  sits  behind 
ihe  desk  with  an  open  text-book  before  her,  and  with  one  eye  on  the 
Class,  as  she  asks  the  question,  and  two  eyes  on  the  book,  as  the 
question  is  answered,  she  proceeds  to  ascertain  if  the  texts  have  been 
memorized. 

;'A  few  nervously  organised  budget-brained  children,  of  good  mem- 
ories, recite  verbatim  et  literatim  the  words  they  have  learned.  One  boy 
Jinows  the  answer  to  his  question,  but  he  cannot  pronounce  the  word, 
open  It  then,  says  the  teacher,  and  while  the  boy  strains  his  memory 
to  recall  the  position  of  the  letters,  the  teacher  keeps  her  eyes  on  the 
«^^  i.^.f^?  '^  ^^  ®P^^^^  ^^  correctly.  Some  recite  well,  some  poorly, 
some  fail  altogether.  The  time  for  the  recitation  has  expired;  another 
ioo.t  18  nieasured  off  for  another  day;  the  class  is  dismissed,  and  one 
paie-taced  little  girl,  with  tender  heart,  but  a  poor  memory,  goes  with 
tears  m  her  eyes  to  her  seat,  sighing:  <0,  if  a^gwd  Providence  had 
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made  this  world,  and  not  put  into  it  so  many  little  islands,  and  bays, 
and  gulfs,  so  many  winding  rivers  and  little  towns,  I  should  love  to  go 
to  school  and  should  be  happy.'  You  tell  me  this  is  overdrawing,  and  I 
assert  that  it  is  a  feeble  picture  of  the  experience  of  three  schools  out 
of  five  throughout  the  country  today,  and  I  challenge  proofs  to  the 
contrary.  And  furthermore,  I  assert  that  it  is  far  more  the  fault  of  the 
teacher  than  the  book." — [A.  F,  Nightingale. 

THE   ELEMENTS    OF   NATURAL    SCIENCES    MUST  BE   TAUGHT. 

In  addition  to  a  revolution  in  our  current  methods  of  teaching,  the 
elements  of  the  natui-al  sciences  must  be  taught.  Professor  C,  F.  , 
Chandler,  the  eminent  chemist  of  the  Columbia  College  Mining  Schools, 
says:  "It  is  extremely  important  to  introduce  instruction  in  physical 
science  in  schools  of  ail  grades,  no  matter  bow  low.  The  physical  and 
natural  sciences  are  taught  in  Germany,  in  the  primary  schools,  with 
great  success.  *  ^  *  The  great  advantage  of  calling  the  attention 
of  young  children  to  the  physical  and  natural  sciences  is  due  to  the 
fact  that  their  observing  faculties,  their  inductive  powers,  and  a  faculty 
of  correct  discussion  and  minute  and  exact  description,  are  thereby 
cultivated.  In  fact,  the  whole  system  of  instruction  in  these  branches 
is  what  we  call  *  object  teaching/  the  most  eifective  method  of  impart- 
ing knowledge,  and  at  the  same  time  developing  the  various  faculties, 
that  has  yet  been  invented." 

"I  am  strongly  of  the  opinion,"  says  James  I).  Dana,  "that  children 
may  begin  the  study  of  natural  history  to  advantage  as  early  as  ten 
years  of  age.  Ey  that  time  they  engage  eagerly  in  coileetiug  postage 
stamps,  and  that  love  of  curiosities  which  they  then  exhibit  might  as 
^vell  be  utilized  in  waj^s  more  for  their  profit.  If  their  attention  were 
early  directed  by  a  judicious  teacher  toward  minerals  and  plants,  and 
an  occasional  out-door  exercise  taken,  many  would  give  up  stamps  for 
specimens  in  natural  history.  By  two  or  three  such  exercises  an  inter- 
est  is  sure  to  be  excited  in  stones  of  all  kinds  and  colors,  and  new 
localities  will  be  found  by  the  children  themselves,  and  new  specimens 
brought  in.  The  children  will  then  gather  up  knowledge  without 
effort.  The  result  of  such  studies  is  somewhat  like  that  from  the  open- 
ing of  blind  eyes;  for  the  world  becomes  tenfold  fuller  of  objects  of  inter- 
est and  pleasure,  and  children 'make  rapid  grovvth  in  intellect  through 
their  improved  powers  of  seeing  and  distinguishing,  and  their  quick- 
ened habits  of  attention  and  thought.  There  is  no  doubt,  too,  that  the 
early  and  general  introduction  of  instruction  in  natural  history  would 
tend  to  multiply  investigators,  and  give  an  impulse  to  scientific  dis- 
covery." 

I  could  multiply  indefinitely  the  testimony  to  the  value  of  the  study 
of  the  elements  of  the  physical  and  natural  sciences.  I  shall  conclude,, 
however,  with  the  testimony  of  Doctor  Lyon  Playfair^  and  Agassiz. 
The  former  says:  '*  Common  sense,  as  well  as  the  experience  of  other 
nations,  indicates  that  an  elementary  knowledge  of  the  principles  of 
science  and  art  involved  in  the  occupations  of  the  people  should  bo 
introduced  in  primary  schools,  in  order  to  make  them  a  fitting  prepara- 
tion for  secondary  schools." 

Agassiz  saj's: 

"  ^Yhat  our  colleges  teach  is  mainly  the  traditionary  learning  of  the 
middle  ages— nothing  better.     Harvard  is  not  a  university — only  a  tol- 
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cannot  be  emphasized  strongly  enoujrh  that  "n-itnrr^"  \/iV.    'V   \ 

thcw  articles  to  the  attention  of  all  teachers  commtna 

teact/!md''thr,f^''?'".'f'^"^r''^"^  ^'^^   ^^  easily  contrived  by  the 
nme;.^,;"'^  "'"  P"!^'^*^  thom«elves;  a  f,^  dollars  will  buy  the  neeSed 

ouf  Jc?ooirare  alre^d?o''"  '^'?^T  '^^  additional  studies  when 

not  only  simphy  and  rationalize  our  methods  of  instruction    but  w 
of  ou';:ehror'^Th?n  '"l"  "Tr'°^'"  "P^-ot-dnH  -  and  oiher  e^ 
possessed  n?;>./fl     .P  P'^  ^•"  ^^""^  "emerge  from  the  common  school 
possessed  of  the  first  requisite  of  the  scientific  man-power  of  l^H 
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observation.  The  other  qualities  enunciated  must  be  developed  by  the 
broader  training  of  the  high  school,  the  technical  school,  and  the  col- 
lege. But  what  efficiency  and  completeness  their  training  would  have 
if  the  facts  of  nature  could  have  become  a  part  of  the  child's  mind 
before  he  submits  to  it! 

"The  average  man  thus  furnished  no  longer  walks  through  the  world 
as  in  a  vain  show;  every  natural  object  attracts  and  interests  him.  The 
stimulus  of  his  school  training  urges  him  to  reading  and  investigation. 
The  stone  beneath  his  feet  guides  him  to  its  history,  nature,  and  pur. 
pose;  the  ants  and  the  bees,  the  squirrels  and  the  foxes  moralize  to  him; 
the  birds  prophesy  to  him,  while  they  pour  their  music  into  his  delighted 
ear;  the  flowers  teach  him  their  impressive  lessons  of  order  in  variety 
and  fill  his  soul  with  their  free  gift  of  beauty.  To  him  as  well  as  to  the 
philosopher  poet, 

the  meanest  flower  that  blows  can  ^ive 

Thought  that  too  often  lies  too  deep  for  tears. 

But,  of  all  this  pleasure  within  his  reach,  the  average  man,  as  far  as 
the  common  school  goes,  is  now  deprived.  Is  this  right? — Frof.  C,  0. 
Thompson,  Principal  of  the  Worcester  Free  Institute  of  Industrial  Science, 

DRAWING. 

Bu't  Drawing,  in  its  varied  forms  and  application,  is  the  foundation  of 
all  technical  and  industrial  education;  and  it  is  therefore  a  study  which 
it  is  essential  to  introduce  into  our  common  schools.  The  evidence  in 
support  of  this  claim  of  drawing  as  an  essential  branch  of  common- 
school  education  is  voluminous  and  decisive.  Those  who  are  interested 
in  this  question,  will  find  the  evidence  summarized  in  Stetson's  Techni- 
cal Education  (Boston,  James  R.  Osgood  &  Co.,  1874),  page  187,  et  seq, 

Massachusetts,  whose  manufacturing  interests  are  so  vitally  con. 
cerned  in  the  question  of  technical  and  industrial  education,  has  adopted 
a  definite  plan  for  introducing  the  study  of  drawing  into  the  public 
schools.  This  plan  did  not  confioe  itself,  as  in  California,  merely  to 
the  adding  of  the  study  of  drawing  to  the  common  school  curriculum; 
but  as  an  initiatory  step,  the  services  of  a  competent  person  were  se- 
cured to  prepare  a  course  of  instruction  and  superintend  its  introduction 
into  the  normal  schools  and  public  schools  of  the  State.  Next  a  State 
Normal  Art  School  was  opened;  the  Legislature  was  induced  to  pass  an 
Act  making  it  obligatory  upon  every  city  and  town  having  more  than 
ten  thousand  inhabitants,  to  make  provisions  for  giving  free  instruction 
in  industrial  or  mechanical  drawing  to  persons  over  fifteen  years  of  age, 
either  in  day  or  evening  schools,  under  the  direction  of  the  School  Com- 
mittee. This  law  is  to  be  extended  so  as  to  include  all  towns  of  five 
thousand  inhabitants  and  upwards. 

The  course  of  drawing  at  present  prescribed  in  Massachusetts,  will 
be  found  in  the  Appendix,  page  125*;  on  page  138*  of  the  Appendix  a 
description  of  the  workings  of  the  plan  is  given.  I  am  not  convinced 
that  the  practicability  of  the  plan  will  be  demonstrated  by  experience; 
on  the  contrary,  I  believe  the  plan  will  have  to  be  materially  modified. 
Nevertheless,  a  study  of  the  plan  adopted  by  Massachusetts  must  prove 
suggestive. 

I  shall  dwell  no  longer  on  this  subject,  closing  it  with  the  remark 
that  since  drawing  must  form  the  main  feature  in  technical  education 
designed  for  the  great  mass  of  the  people,  the  initiatory  step  to  the  es- 
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ta1)lishing  of  a  system  of  technical  and  industrial  education,  must  be  a 
system  of  thorough  instruction  in  drawing.  But  the  study  of  drawing 
is  also  of  importance  to  those  who  wish  to  acquire  a  liberal  education  in 
contradistinction  to  a  technical  education;  and  the  introduction  of  the' 
study  of  drawing  into  our  public  schools  will  broaden  and  improve  our 
present  common-school  education. 

TWO   EUROPEAN   TECHNICAL   AND   INDUSTRIAL    SCHOOLS. 

Two  years  ago,  an  attempt  was  made  to  induce  the  Legislature  to 
pass  an  Act  to  authorize  the  Board  of  Education  of  San  Francisco  to 
establish  and  maintain  a  labor  school.  It  will  be  interesting,  therefore, 
to  note  how  such  labor  schools  are  organized  and  conducted  in  Europe! 
Two  English  watchmakers  thus  describe  the 

MUNICIPAL   SCHOOL   OF   THEORETICAL   AND   PRACTICAL     WATCH-MANUFACTURE 

AT   BE8AN9ON. 

«  This  school  is  founded  to  secure  the  professional  education  of  young 
people  who  intend  devoting  tijemselves  to  the  art  of  watchmaking. 
The  City  of  Besan^on  is  the  principal  seat  of  the  manufacture  of  watches 
in  France.  The  manufactures  of  this  city  almost  exclusively  supply 
the  French  market,  as,  of  three  hundred  and  seventy-eight  thousand 
four  hundred  and  ninety-eight  watches  sold  in  France  in  eighteen  hun- 
dredand  sixty-five,  Besan^on  supplied  two  hundred  and  ninety-six  thou- 
sand and  twelve,  or  nearly  four  fifths  of  the  whole  number. 

**  The  school  has  for  its  object  thoroughly  to  teach  children  the  trade 
they  intend  to  follow;  to  supplj^,  in  fact,  the  notorious  deficiencies  of  an 
actual  apprenticeship:  and,  if  the  apprentices,  at  the  present  time,  are 
so  Ignorant  of  the  practical  part  of  their  trade,  they  are  much  more  so  of 
the  theoretical  part.  The  object  this  school  is  now  carrying  out  on  a  large 
scale,  is  to  offer  to  young  watchmakers  an  opportunity  of  constant  com- 
parison of  the  theory  of  watchmaking  with  the  results  at  which  they 
arrive  practically. 

"The  regular  time  for  this  practical  and  theoretical  course  is  three 
years;  but  it  is  desirable  that  the  students  whose  aptitude  and  conduct 
18  reported  favorably  of  should  prolong  their  stay  at  the  school,  in 
order  to  perfect  themselves.  The  classes  are  held  in  a  large  building 
belonging  to  the  city,  the  situation  of  which  is  all  that  could  be  desired. 
The  classes  are  under  the  management  of  a  director,  who  carefully  sees 
that  each  branch  of  study  is  diligently  followed  out.  The  teaching  is 
divided  in  the  following  manner: 

"FIRST  YEAR. — (Third  Division.) 

^' Practical  Teaching,— Filing,  turning,  hardening,  and  tempering 
metal,  perfecting  small  tools  for  doing  first  halves  of  the  ordinary  sizes. 

"  Theoretical  leaching, — Revision  of  early  education,  arithmetic,  men- 
suration, geography,  mechanical  drawing,  general  principles,  making  the 
more  simple  tools  and  machines  employed  in  watchmaking. 

"SECOND  YEAR. — (Sccoud  Divisiou.) 

"Practical  Teaching, — Doing  first  halves  of  various  sizes, pivoting,  and 
making  the  diiferent  parts  of  a  cylinder  escapemeQ*T>  j 
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"  Theoretical  Teaching. — Stndj^ng  style,  geography,  arithmetic,  elemen- 
tary geometry  and  its  application,  mechanical  drawing,  geometrical 
models,  models  of  tools  and  machines  used  in  watchmaking,  designs  of 
the  different  parts  of  a  watch. 

"THIRD  YEAR. — (First  Division.) 

'•  Practical  Teaching. — Constructing  and  planting  the  escapement,  exam- 
ining, regulating. 

"  Theoretical  Teaching. — Course  of  mechanics,  ideas  of  industrial  chem- 
istry, cosmography,  commercial  book-keeping  and  general  geography, 
mechanical  drawing,  study  of  various  cut  wheels,  models  of  escapements, 
and  designing  watch-movements  for  the  model. 

"The  theoretical  lectures  are  given  in  each  division  every  day,  from 
seven  to  nine  o'clock  in  the  morning,  Thursday  excepted. 

"The  work-hours  are  from  nine  o'clock  in  the  morning  til!  noon,  and 
from  half-past  one  till  Qve, 

"  Drawing-lessons  are  given  in  each  division  on  Mondays,  Tuesdays, 
and  Fridays,  from  five  till  seven  o'clock  in  the  evening. 

"The  course  of  commercial  book-keeping  and  general  geography  for 
the  first  division  is  held  every  Wednesday,  from  five  to  seven  in  the 
evening. 

"On  Saturday,  the  director  examines  the  pupils  in  the  work  of  the 
week,  so  as  to  note  step  by  step  the  progress  made.  In  addition  to  the 
instruction  given  in  the  school,  the  pupils  are  taken  from  time  to  time 
to  the  different  manufactories  in  the  neighborhood,  so  that  they  may 
become  familiarized  with  the  various  combinations  and  applications  of 
machinery;  and,  also,  to  different,  workshops  where  the  several  parts 
of  a  watoh  are  made.  The  knowledge  which  they  thus  acquire  of  the 
methods  used  in  the  actual  process  of  manufacture,  and  which  can  only 
be  gained  in  the  workshops  themselves,  completes  the  education  indis- 
pensable to  a  thorough  knowledge  of  watchmaking. 

"The  school  is  visited  each  week  by  two  members  of  the  Board  of 
Directors,  composed  of  the  most  skilled  men  in  the  trade,  who  take  note 
of  the  quality  of  the  work  done,  as  well  as  of  the  progress  of  the 
pupils.  At  the  expiration  of  each  scholastic  year,  the  pupils  are  sub- 
jected to  a  general  examination,  at  the  end  of  which  prizes  are  awarded 
to  the  most  deserving  pupils.  The  distribution  of  these  prizeg  takes 
place  in  public,  under  the  direction  of  the  Mayor. 

"This  distribution  is  preceded  and  followed  by  a  public  exhibition  of 
the  productions  of  the  manual  labor  of  the  students,  and  the  designs 
executed  by  them,  during  the  year.  The  vacation  begins  on  the  first 
of  September,  and  continues  during  that  month. 

"The  conditions  of  admission  into  the  school  are  as  follows: 

"The  school  for  watchmaking  receives  any  young  people,  without 
distinction  as  to  country  or  nationality.  To  be  received  into  the  schools, 
the  pupils  must  be  able  to  read  and  write  fluently,  and  know  the  four 
rules  in  arithmetic.  Thoy  are  examined  before  a  special  jury  before 
being  admitted." 

As  a  pattern  technical  college  for  the  highest  class  of  practical  work- 
men, I  give  Mr.  J.  Scott  EusselPs  description  of  the  "Building  Trades' 
College"  at  Stuttgardt,  which  is  established  for  the  education  of  a 
district  where  the  building  trades  are  sufficiently  predominant  to  make 
that  the  leading  feature  of  a  technical  college. 
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"The  Building  Trades'  College  at  Stuttgardt  is  I  think  iUo  h.., 
working  man's  school  with  whtch  I  am  afquafnted  S  Lt' ne'x 
under  their  technical  university,  but  it  has  been  so  successful  th«Mf 
has  outgrown  all  the  earlier  anticipations  of  its  magnitude  ^.d  in.Jor 
tance;  and  there  is  now  preparing  for  it  a  building  as  large  a  J  an 
organization  nearly  as  extensive,  as  the  technical  university^  'l  do  not 
believe,  therefore  that  I  can  better  contribute  to  the  establ  shment  of 
local  practical  colleges  for  high  class  master-workmen,  than  l^T^Tvinf 
a  somewhat  detailed  account  of  this  model  working  man's  college         ^^ 

I.— THE   STUDENTS    OF   THE   BUILDING   TRADES'    SCHOOL. 

The  purpose  of  this  school  is  to  give  a  systematic,  organized   practical 
education  to  the  following  classes  of  technical  men^in  thei  itraL      ' 

1.     Future  master   builders  of  the  trades  of  builders,  stone  cutters 
carpenters,  and  joiners.  '   "t^^c  uuiters, 

pamc^^Juvity!^^^''"''  '"^P^^^«'-«  «f  buildings,  officers  of  health  an.i 

3.  Engineers  of  drains  and  sewers,  and  mill  owners 

4.  Purveyors  and  measurers. 

5.  Workmen   in   all  the  following  trades   who  mav  be  desirous  to 
^""p  S;.,  '™''  ?'  to  become  masters,  foremen,  or  leading  men?         ''^ 

S;i^n^^,^S^^;S:r'  •°^°'^"'^^'  .nil.wrights,'loc.smiths. 
Painters,  ornamental  carvers,  modelers,  and  molders: 
J^iugravers,  gold  and  silver  workers: 
Gardeners  and  farmers; 
Draughtsmen. 


1. 
2. 
3. 


II. — COURSES   OF   EDUCATION. 

Building  School. 

Surveying  and  Measuring  School. 

Waterworks  and  Draining  School. 

III. — THE   PROFESSORS. 


a£;Jsep-&:arn!!^ 

Sk  SeTari:7"'"''  ^°'  dietir.ction/ Imagine  in  LondonTur 
distnL-  k    f°"'^f?  *o  propose,  or  even  to  dream  of  taking  our  most 

Sln^XmnS''*'''"'-'"^'"'^^  ^'^"^«"'  ^^^^  philosophers,  and 
PerhapVthat  FJtZT  '.°  ^  ^«'-'^'^^"'«  <>oUegel  Some  one  wii  say! 
Ihn^I  '   ,**■'"  Jermjn  street  Museum  we  do  somethino-  of  the  sort 

's  a^oTlLrnrrcollet'^  '^^"^^^^  '''^'''  ^^^  •^-™^"  «'-et!  that 
fevorabl^  to^Jermvn  «^il  f '  '''*  '^'^'^V^'.'^on  can  be  instituted  that  is 
most  distin^ufshTd^m.n  h  '  ^T^^'^'S  'n  the  fact,  that  some  of  our 
classes  fi1.f  ^^^^  lectured  there,  and  that  some  of  the 
bu'E4aniTJ"  '"^  ^.'  ^^.."^"'^  ^y  workmen.  That  Jermyn  street 
college  for  the  building  trades  of  London,  I  am  perfectly  willing 
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to  aa.i,  and  H  would  iBdeed  give  r..  .^^^J^^^^j: ^^  XSnTP 
what  the  college  in  fetuttgaidt  .8  ^  J;^  .  ^^^  students  zealous 
filled  day  and  night  with  teachers  entnusuiB     ,  ^^  eminent 

industrious,  and  ambitious.  .  ^  «"f  *  "f^  *f„  j'VhTt  Oberbaurath  Bgel, 
men  who  teach  in  Stuttgardt,  f  it'^?'^*/*yi"t'oti8m  and  enthusiasm  the 
The  first  on  the  list,  is  the  man  f, -J«  ^ J^^^f Srowiug.     He  has 
•  existence  -°d  jnaintenance  ol  the  so^ool^^  ^school  of  Jermyn 

done  for  it  ^hat  Sir  Henry  Delabecheai  rticular  attention  to 

rtt,\;x^e  £i<^-  -^^^^^^^^^    -  ^'^^^  --'  -' "" 

merely  professors  and  teachers. 

FrincipaL 

Chief  Architect  of  State ^^"^  ^^^^' 

Yice-PrincipaL 

.Haberle. 

professor 

Teachers  of  Building  Trades, 

,  .      ,  Von  Bgel. 

Chief  Architect Silber. 

Master  Builder .V.'.....StahL 

Master  Builder V.V.V//.V/.'.'.V..-.Be5'er. 

Architect .*.*.V'.l'.',..  Wagner. 

Architect V.V.V.V Riess. 

Architect .V1V.V..V..V-.  Walter. 

Architect.... • Baum^ai'tner. 

Master  Workman 

Teachers  of  Surveying  and  Mathematics. 

Wall. 

Chief  Surveyor '        ^Remmell. 

Foreman  Surveyor 

Teachers  in  Mathematics  and  Physics. 

Haberle. 

Professor. ....W.  Fischer. 

Professor ..Teichman. 

Machine  Builder • Bopp. 

Professor 

Teachers  in  Drawing,  and  Ornament. 

....Plock* 

Sculptor ..///.,. Grauth. 

Architect 

Teachers  in  Other  Departments. 

^^,,,. Biichchele. 

Doctor - : '"' Frauer. 

Doctor 

Assistant  Teachers. 

Hauel,  Dew.el,  Andelfinger,  Soberer,  Fischer,  Loohman,  and  three 
'  others. 
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IV. — CURRICULUM   OF   EDUCATION. 


The  curriculum  consists  of  ^ve  divisions;  the  two  first  elementary, 
and  the  three  last  practical.  Bach  division  is  also  subdivided  into  two 
parallel  divisions,  and  each  division  may  be  taken  either  as  a  Summer  or 
a  Winter  course,  so  that  students  whose  trades  predominate  in  Summer 
or  in  Winter,  can  attend  the  school  at  the  least  sacrifice.  The  whole 
payment  for  a  complete  course  in  any  one  of  these  divisions  is  twenty 
shillings,  but  there  are  also  many  free  scholars,  and  many  pupils  who 
have  exhibitions,  both  from  the  State,  from  communities,  and  from  pri- 
vate foundations.  It  need  hardly  be  added,  that  nearly  the  entire  cost 
of  the  maintenance  of  the  school  is  provided  by  the  public  funds. 

Course  of  Instruction  in  the  College  for  the  Building  Trades. 

FIEST     CLASS. 

Two  Parallel  Divisions. 

Destined  for  such  pupils  as  have  only  visited  the  National  School,  or 
who,  having  attended  a  higher  school,  are  not  quite  up  to  the  mark  of 
the  second  class. 

Language  op  the  Country. 
Eight  hours  a  week. 
Dictation j  reading,  prose  and  poetry;  explanations  and  preparations  of 
the  same;  exercises;  lectures. 
French  Language, 
Four  hours  a  week. 
Exercises  in  reading,  and  translation  for  beginners. 
History  and  Gteography. 
Four  hours  a  week. 
The  principal  events  of  ancient  and  modern  times;  physical  and  politi- 
cal geography. 
Caligraphy. 
Six  hours  a  week. 
Perfection  of  handwriting;  simple  copies. 
Arithmetic. 
Six  hours  a  week, 
vulgar  and  decimal  fractions;  simple  and  compound  addition;  interest 
and  percentage;  proportion. 
Elementary  Geometry. 
Six  hours  a  week. 
Plane  geometry,  up  to  trigonometry. 
Free-hand  Drawing. 
„.  Six  hours  a  w«ek. 

oimple  lines  and  combinations;  simple  leaves  and  ornaments  in  outline. 

Geometrical  Drawing. 
p  Six  hours  a  week. 

Geometrical   constructions;   geometrical   proportions   and  geometrical 

ornaments. 
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SECOND     CLASS. 

Two  Parallel  Divisions. 

Language  of  the  Country* 

Six  hours  a  week. 

Continuation  of  the  subjects  of  the  first  class,  with  an  increase  in  the 

exercises  on  style. 

French  Language. 

Two  hours  a  week. 

Practice  in  reading  and  translation  for  advanced  pupils. 

Caligraphy. 

Thi*ee  hours  a  week. 

Plan. 

Algebra. 

Eight  hours  a  week. 

Literal  calculus,  powers,  roots,  and  logarithms;  equations  of  the  firat 

and  second  degrees. 

Geometry,  and  the  Geometry  of  the  Solid  Forms. 

Eight  hours  a  week. 

Eepetition  with  the  pupils  of  the  first  class,  and  the  completion  of  the 

remaining  di\n*sions  of  plane  geometry;  geometry  of  space  with  regard 

to  representative  geometry;  calculation  of  cubical  coQtents. 

Building  Plans. 

Eight  hours  a  week. 

Simple  foundations;  projections  and  sections;  plane  projecting  ani 

curved  decorations;  simple  buildings  in  antique  and  Gothic  styles,  afte| 

di*awing8  with  measurement  and  descriptions  on  the  blackboard. 

Ornamental  Drawing. 

Six  hours  a  week. 

Simple  ornament^  in  outline  from  copies  and  casts. 

THIED     CLASS. 

Three  Parallel  Divisions. 


Constructions  in 


Physios.  J 

Six  hours  a  week.  f 

Balance  and  motion  of  solid,  fluid,  and  gaseous  bodies;  the  laws  o| 

heat;  on  the  phenomena  of  sound,  light,   magnetism,  electricity,  anf 

such  parts  of  chemistry  as  concern  building  materials.  j 

Eepresentative  Geometry.  I 

Eight  hoars  a  week.  l 

Descriptive  geometrj^  of  the  highest  order,  with  imn^ediate  reforenc 
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Plan  Drawing. 
'  >Six  hours  a  week. 

Complicated  architectural   details;    windows,  porticoes.     Exercises  in 
the  adaptation  of  the  simpIeK  forms  of  buiIdiD<.s 
Ornamental  Drawing.  ^ 

Six  hours  a  week. 
Principally  drawings  from  casts  in  outline  and  shading  on  white  and 
tinted  paper,  with  pen,  pencil  and  chalkf  ■ 

ButtDiNG  Art. 
,  .  Five  hours  a  week. 

On  decorative  construction  in  stone  for  windows,  cornices  door,  etc 
Some  of  the  drawings  must  be  full  size.  ' 

Building  Construction. 

Five  hours  a  week, 
stone,  partition  walls,  windows,  and  roofs. 

FOUETH    CLASS. 

.     Two  Parallel  Divisions. 

Mechanics. 
T,        .     ,.       .     {hree  hours  a  week.     (One  professor.") 
Examma  ion  in  the  laws  of  gravity;  application  to  beims,  rafters  etc  • 
on  stability;  machinery,  with  regird  to  the  uses  of  workmen  ' 

Applied  Descriptite  Geometry 
P„..  w        •  .•    ^^  ^o"'*«  a  week.     (Two  professora.^ 
Pure  descriptive  g--etry  applied  to  stone  carving,  liiht  and  shade,  and 
perspective.     Drawings  from  copies. 
Architectural  Drawing. 
-r.        .  Six  hours  a  week.     fFour  nrofpfisors  ^ 

"""1n1tS)V^a:r"  ^"^''--^  '-^^«^-^"^«'^-<>m  small  copies 
in  suictiy  Renaissance  style,  preparatory  to  designing.         ^ 
Ornamental  Drawing. 
n    ^.         .  Four  hours  a  week.     (Two  professors  ^ 

Continuation  of  the  instruction  of  Clas's  III,  I'TZV  tte  paint  brash 

Architecture. 
n  .  '^^^  hoars  a  week.     fTwo  nrofessorfl  ^ 

Decorative  forms  of  timber  and  woo^dwork''te"r:i.e\„d  practice  in 

drawing. 

-Building  Construction. 

Five  hours  a  week.     (Two  professors.-) 

limber  supports,  struts,  and  ties,  roof  frames,  etc 

Inspection  of  Buildings. 


to  its  application  to  the  purpose  of  arehitectaral  design  and  practici|   ^^* 
building  construction. 

Trigonometry. 

Two  hours  a  week. 

The  trigonometry  of  right  angle  triangles. 

Practical  Gteometry. 

Six  hours  a  week.  ^  ^ 

On  surveying,  leveling,  and  map-making  by  means  of  planes,  reflectiil 

instruments,  and  levels. 


Instruction  fo 


Four  hours  a  week. 


r  overseers  and 


(Two  professors.) 

On  Warming  and  Ventilation  of  Buildings 
ry  Six  hours  a  week.      "' 


3gj  rules 


Jrronprf.-^c       ^   u     .-  (Two  professors.) 

^^oZavT.'    f  *?^^tmg  power  of  fuels;   temperaturi  of  ignition  an( 

dimensS/'n/^'  ^r^^"?^  ^"^'^^^^^  ^^  chimneys,  calcalatio^ns  oTthe 

ensions  and  construction;  ranges  and  fireplaces,  baking  houses 


d 

eir 

etc. 
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On  the  Various  Styles  of  Architecture. 

Four  hours  a  week.     (Four  professors.) 

Short  remtu'ks  on  the  commencement  of  architecture;  account  of  the 

Eoman  and  Greek  styles  in  detail. 

This  department  is  specially  illustrated  by  diagrams. 

FIFTH     CLASS— (Division  A.) 

Ornamental  Modeling. 
Four  hours  a  week.     (One  professor.) 
Modeling  in  plaster  and  clay,  generally  after  their  own  drawings;  plas. 
ter  castings  from  clay  models. 
Building  Construction. 
Four  hours  a  week,     (^i^®  professor.) 
Difficult  wooden  roofs,  suspension  roofs,  etc. ;  various  roofs,  their  ad. 
vantages  and  disadvantages;  scaffoldings,  ceilings,  and  roofs  with  a  par. 
tial  and  entire  application  of  iron;  carpenters'  and  glaziers   work. 
Designs  for  Buildings. 
Nine  hours  a  week.     (One  professor.) 
Desio'ns  for  simple  town  and  country  houses;  simple  buildings  on  a 
limited°or  unlimited  space;  parsonages,  farms,  stables,  small  breweries, 
schools,  and  town  halls.     The  designs  are  to  be  made  in  ground  plans, 
sections,  and  elevations,  and  the  fa9ade8  shaded  either  with  pen  or  pen- 
oil.     There  will  be  a  competition  during  each  half  year,  when  a  pre. 
mium  will  be  offered  and  the  drawings  publicly  exhibited. 

Architecture. 

Four  hours  a  week.     (Two  professors.) 

Early  Christian  styles;  Eoman  and  Greek;  Eenaissance;  lectures  and 

drawings  after  special  diagrams;  excursions  to  see  different  buildings. 

Construction  of  Koads  and  Bridges. 

Four  hours  a  week.     (One  professor.) 

On  drawing  up  contracts  for.  materials  and  labor,  and  a  detailed  account 

of  costs. 

Agriculture. 

Three  hours  a  week.     (One  professor.) 

Designs  and  contracts  for  laying  out  farms,  with  their  buildings  and 

outhouses  and  breweries. 

Mathematics. 

Four  hours  a  week.     (One  professor.) 

Kepetition  of  elementary  mathematics,  with  fresh  exercises. 

FIFTH    CLASS— (Division  B.) 

Designs  for  Buildings.  ■ 

Development  of  designs  according  to  programmes  for  advanced  pup* 

Larger  school  houses  and  town  halls;    hospitals,  poorhouses,  hotelfl,| 


{ 


breweries,  etc. 

SCHOOL     OF    SUEVEYING    AND     MEASTJEING. 

Geometrical  Construction. 

Two  hours  a  week.     (One  professor.) 

Solutions  of  geometrical  problems;    construction  of  algebraic  expreS' 

sions. 


Ill 

Application  of  Algebra  to  Geometry  and  Stereometry. 

Six  hours  a  week.     (One  professor.) 

Solution  of  geometric  and  stereometric  problems  by  means  of  calculus. 

German  Exercises. 
Two  hours  a  week.     (One  professor.) 

SPECIAL     CLASSES     FOE     GEOMETEES. 

Descriptive  Geometry. 
Eight  hours  a  week.     (One  professor.) 
As  in  the  third  class  of  the  Building  School. 
Physics. 
Six  hours  a  week.     (One  professor.) 
As  in  the  third  class  of  the  Building  School, 
Trigonometry. 
Six  hours  a  week.     (One  professor.) 
Practical  trigonometry  and  polygonometry;  transformation  of  rectan- 
gular coordinates. 
Plan  Drawing. 
Four  hours  a  week.     (One  professor.) 
Field  and  land  planning  and  surveying. 
Popular  Building  Construction  and  Building  Drawing. 
Eight  hours  a  week.     (One  professor.) 
Explanations  of  ordinary  building  construction   with   regard  to  the 
measurement  of  buildings;  drawings  of  simple  outlines  of  buildings. 

Practical  Geometry. 
From  6th  November  to  15th  March,  six  hours  a  week.  From  16th  March 
to  1st  M&y,  twenty  eight  hours  a  week.  (One  professor.) 
Lectures  and  practice;  theory  of  instruments;  surveying  and  dividincr 
planes  by  cross  staff  ami  theodolite;  distances  and  sections;  surveying 
contour  lines  by  the  level;  geographical,  trigonometrical,  and  polygono- 
metrical  determination  of  points  by  measuring  table  and  theodolite; 
errors  and  coordinate  calculations;  trigonometrical  measurement  of 
heights. 

Mathematical  Practice, 
From  6th  November  to  15th  March,  twelve  hours  a  week.  From  16fch 
March  to  1st  May,  four  hours  a  week.  (One  professor.) 
Eepetition  of  algebra,  geometry,  stereometry,  and  the  solution  of 
various  problems  by  construction  and  calculus.  Drawings  with  the 
necessary  ground  plans,  sections,  and  fa9ades.  Lesser  competition 
prizes  for  the  pupils  at  the  beginning  and  end  of  each  course,  and  at 
Christmas.     Public  distribution  of  prizes. 

Designs  for  Building  Constructions. 

Six  hours  a  week,     (One  professor.) 

Construction  of  designs  from  prescribed  conditions;  simple  and  com- 

plicated  roofs,  staircases,  ceilings,  etc.      The  drawings  are  to   be  on  a 

large  scale,  and  the  most  difficult  portions  given  in  great  detail. 

Eepetition  op  Mathematics,  Physics,  and  Mechanics. 

Six  hours  a  week.     (One  professor.) 

Essays  on  Building  Designs. 
Two  hours  a  week.     (One  professor.) 
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SCHOOL   FOE   PRiimNG  AHD   WATEEWOEKS  BNGINEBES. 

This  branch  is  in  course  of  formation. 

Machine  Drawing. 


THE  KINDERGARTEN. 


The  opinion  is  gradually  gaining^-ound  that  our  common  ^^^^^^^^^^^^ 

education  would  be  mater.ally  ^^^^^^^J'^f^S^eri  undred  and  Beventy- 
duction  of  the  kindergarten  ^y^^.^"^"  .^y^^Jp^^in^  a  committee  "  to 
two,  the  National  Educational  A^^^^^fJ^^SHf  education  n.ay  be 

inquire  into  the  form  ,n  ^1»<^1^  J.^^^'^f^naT wants  of  this  country."  In 
moUeflaciently  applied  to  the  ed<^^^au^  ^^^^^^  ^  ,^,^g^^ 

eighteen  hundred  and  «f  f  \y-^^^f-^j^>;'on  of  Massachusetts,  which  I 
-Von,  f -"S^^f-;^,^*'^  ,  3'how  be  mining  and  scope  of  the  kinder- 
give  in  full.  •'■'^^ '^P^^'^  ^  ,  '  u;i;,„  „n  »  nnrt  of  our  public  school 
larten    system,    and   its  '^^'«P^'^„^^  [fj^f  j^^b^i^^^^       the  Appendix  an 

illustrated  article  on  tie  /^mMrt^^^^  immediately  preceding 

illustrations  ot  ,^ J^^«  ^'-^'^l^^,!  "o  wbo^  tW«  ^^^"^'^y  ^^^'^^  '^  ^^^  "^f^ 

reads: 

A  r.v  thp  kindercrarten  is  to  make  children  happy. 

"The  immediate  end  of  the  kinaer^aiieu  innocent  plays 

It  aims  to  accomplish  this  end  by  means  o^f^^^^^^^^'',^  ,,i„  alwaS'S 

as  children  of  almost  every  age  ^^^^f^^i^^^V  P^r  age  t^  be  proper  sub- 

and  harmoniously.  „,^^^  .i*»vi<*pd  bv  Froebel,  the  great 

.  The  objects  used  in  ^^l'\^^^y;  ^  7f  practical  teac^hing 

German  educator,  who,  in  a  lite  o^^^^  i^^^         j^^  ^1,^^^  if 

and  deep  -^-f  ^- ;3^,^^^  mental  development, 

properly  applied,  ^'^11;^^^^^^^  l^fts    and  are  numbered.     The  <  first'  con- 
uThese  objects  are  called  g^  8^^  e  ^  ^^^^^  ^^  orange  a 

sistB  of  a  box  containing  ^^^,^;^^^\,^^^i\y  over  with  worsted, 

green,  and  a  purple  one,  "^^^^^Jld      The  second  *gift^  consists  of  a 
^hey  may  be  ^^H^-f't^l^^^^  of 

box  containing  ^P^^^  ^^^.^.^^^^^^  be  used  by  the  mother, 

which  may  also  be  suspended^     fn  aaite  a  nuinber  of  various  exercises 
^ith  the  infant  yet  on  ^er  lap,  in  ^^^^^^^^  ^j^^  exercises  should  be 

calculated  to  awaken  and  sharpen  the  senses. 
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accompanied  with  short  simple  songs,  the  words  of  which  express  in 
the  simplest  manner  the  idea  of  the  exercise,  while  the  melody  deeply 
impresses  the  mind,  and  awakens  the  first  moral  feelings  of  the  infant, 
and  excites  an  interest  in  the  object  presented.  In  this  way  a  feeling  of 
gratitude  is  awakened,  and  a  love  of  order,  of  rythm,  and  harmony. 
Froebel  did  not  invent  these  exercises.  He  carefully  studed  the  plays 
of  many  excellent  mothers  with  their  babes,  copied  and  systematized 
them,  for  the  benefit  of  all  other  mothers;  with  the  caution,  however, 
not  to  follow  slavishly  the  letter,  but  the  spirit  of  his  directions.  It  was 
Froebel's  idea  that  the  world  can  be  universally  improved  and  a  higher 
humanity  produced,  by  the  work  of  the  mothers,  through  a  perfect 
education  of  their  sacred  calling.  He  was  one  of  the  earliest  and  truest 
advocates  of  woman's  equal  rights,  and  had  the  most  exalted  idea  of 
her  capacity  to  teach,  if  the  capacity  be  properly  developed.  When  the 
children  come  to  the  kindergarten  they  are  no  longer  infants,  but  can 
speak  and  act.  Now  the  exercises  must  be  altered,  according  to  the 
jjeculiar  wants  of  the  child. 

"  The  child  is  an  active  being,  and  whatever  it  really  learns,  it  learns 
through  its  own  activity;  and  it  is  really  happy  only  while  it  is  doing; 
while  it  is  handling  objects,  transforming  in  playful  exercise.  Many  think- 
ing parents  have  harbored  or  expressed  the  thought  that  he  who  could 
make  children  play  in  a  manner  involving  all  the  advantages  of  play, 
but  so  as  not  to  destroy,  not  to  disturb  the  order,  quiet,  and  comfort  of 
others,  and  not  to  contract  vicious  habits,  would  be  among  the  greatest 
benefactors  of  his  race.  This  is  what  Froebel  proposes,  and  shows  how 
to  achieve,  and  he  has  invested  an  inexhaustible  store  of  mature  ex- 
perience in  devising  means  for  the  attainment  of  this  end.  If  the  means 
are  to  be  effective,  three  conditions  are  necessary:  First — There  must 
be  a  collection  of  children,  so  that  they  may  be  prepared  for  their 
future  social  duties,  and  may  be  fully  amused.  Second — They  must  be 
under  the  guidance  of  such  adults  as  combine  with  the  necessary  peda- 
gogical abilities  the  capacity  of  motherly  feelings  and  child  like  temper; 
young  women  prepared  by  nature  and  by  culture  for  the  work.  Third — 
The  place  of  assemblage  must  be  a  combination  of  a  school-room  with 
a  play-ground,  cheerful,  wholesome,  roomy,  adapted  to  all  the  plays  and 
games,  and  provided  with  the  toys  and  tools  for  play  and  work  pro- 
posed, and  with  a  garden  plot.  In  these  conditions  you  have  the  idea 
of  a  genuine  kindergarten. 

"In  such  a  place,  and  under  such  influences,  the  active  powers  of  the 
young  child  begin  to  exert  themselves,  free  from  the  corrupting  in- 
fluences of  ignorant  or  vicious  servants,  or  the  equally  corrupting  influ- 
ences of  the  public  streets.  This  first  activity  will  leave  its  full 
impression  upon  the  young  minds  that  act,  and  give  character  to  their 
whole  future  being.  It  is  not  proposed  to  curtail  the  liberty  of  the 
children  nor  render  their,  minds  uniform  by  a  uniformity  of  employ- 
ment; all  that  is  proposed  is  to  lead  them  to  the  best  possible  use  and 
to  a  greater  range  of  liberty,  and  to  do  this  so  as  to  render  all  constraint 
superfluous,  and  to  develop  every  individual  njind  in  its  own  way.  It  is 
the  criterion  of  a  genuine  kindergarten  that  all  its  pupils  are  happy; 
niore  regular  in  attendance  than  those  of  any  other  school;  that  they 
discipline  themselves  without  the  slightest  visible  outward  constraint; 
that  they  of  themselves  become  zealous  in  invention;  that  they  acquire 
a  love  for  the  study  of  objects,  and  the  relations  found  in  them  and  iu 
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their  qualities.  It  is  Bpt  proposed  to  overstrain  the  physical  and  mental 
powers  of  the  child  by  sending  him  to  school  at  an  early  age;  on  the 
contrary,  it  is  the  intention  to  exempt  him  from  every  mental  and  bodily 
strain  up  to  his  full  seventh  year.  He  is  not  to  be  troubled  with  reading, 
writing,  and  ciphering  until  that  time;  but  all  his  powers  are  to  be  de- 
veloped in  a  pleasurable  way,  so  as  to  secure  rapid  progress  in  these 
studies  afterwards.  The  most  competent  medical  men  protest  more 
earnestly  from  year  to  year  against  subjecting  the  pupil  to  the  disci- 
pline of  serious  schooling  before  he  has  reached  his  seventh  year.  More 
than  half  a  century  ago,  Froebel  protested  against  it,  as  being  the  best 
means  that  could  be  invented  to  render  the  majority  of  students  irre- 
coverably  stupid.  He  thinks  that  before  the  seventh  year  of  life,  com- 
mon school  instruction  cannot  have  a  developing  effect  on  the  child's 
mind. 

"The  first  gift  mentioned  reappears  in  the  kindergarten  at  several 
stages.  First,  the  colored  balls  are  used  for  ball  games  of  various  kinds, 
to  'which,  during  the  j^leasant  season,  much  time  is  devoted  with  the 
youngest  children.  They  serve  as  charming  and  appropriate  gymnastic 
exercises,  especially  as  they  are  connected  with  song,  and  not  carried  on 
at  command.  The  exercises  call  all  parts  of  the  body  into  exercise,  and 
the  little  ones  learn  instinctively  to  fall  into  rythmical  uniformity.  At 
last  the  six  colored  balls  are  used  in  teaching  object  lessons  on  color. 
The  second  gift  consists  of  a  globe,  cube,  and  cylinder,  or  more  accu- 
rately, of  a  spherical  body,  a  cubical  body,  and  a  cylindrical  body.  The 
occupation  with  them  is  carried  on  with  the  children  in  a  {fitting  posture 
round  low  tables,  at  which  from  twelve  to  twenty  children  may  find 
place.  The  little  ones,  slightly  wearied  with  movement  games,  come  . 
easily  to  order  for  a  short  talk  of  the  kindergartener  with  them. 

'^  Their  power  of  speech  is  now  to  be  cultivated,  and  their  minds  trained 
to  use  the  senses.  They  see,  touch,  and  hear,  what  is  to  be  seen,  felt, 
and  heard  in  \he  objects  presented.  They  are  lead  to  state  in  their  own 
language  what  movements  and -qualities  of  objects  they  have  perceived, 
and  their  imperfect  expressions  are  corrected.  ^       ^   " 

'<At  the  first  exercise  they  learn  that  the  cube  has  six  sides,  while 
the  globe  has  but  one;  that  the  cube  has  corners  and  edges,  while  the 
globe  has  none;  that  the  globe  rolls  and  is  round,  and  the  cube  does  not, 
and  its  sides  are  flat.  At  a  later  stage  they  learn  that  the  cylinder  rolls 
only  in  one  direction,  while  the  ball  rolls  in  all  directions;  that  the 
cylinder  may  stand  firmly  on  two  planes,  the  cube  on  six,  and  the  two 
planes  of  a  cylinder  are  equal  to  each  other,  and  the  six  planes  of  the 
cube  are  equal  to  one  another.  At  a  later  stage,  they  find  on  the  cube 
eight  corners,  twelve  edges  of  equal  length,  and  that  its  planes  are 
squares.  Still  later  they  find  that  the  two  flat  sides  of  the  cylinder  are 
circles;  and  what  the  cone  is;  in  what  it  difl'ers  from  the  g"lobe  and 
cylinder;  what  right  angles  are,  and  how  many  there  are  on  each  plane, 
and  on  the  whole  cube.  The  sound  which  these  bodies  produce  in 
striking  or  rolling  on  the  table,  and  impression  they  make  on  the  touch, 
are  perceived,  named,  and  remembered.  These  exercises  proceed  gradu- 
ally; unerring  precision  in  knowledge  and  speech  is  to  be  sought  for  as 
the  result.  After  the  first  acquaintance  with  the  cube,  the  little  com- 
pany are  set  to  playing  with  it.  This  is  done  by  means  of  the  'third 
gift,'  a  cubical  box  containing  a  wooden  cube  cut  once  in  every  direc- 
tion, so  as  to  make  eight  small  cubes  or  building  blocks.  The  child  is 
left  to  its  own  ingenuity  in  devising  building  plans,  but  an  occasional 
conversation  of  the  teacher  may  suggest  new  tasks,  throw  light  on  the 
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bj  a  second  use,  for  forms  o^bfautvn,       •*'""^^^  '«  ^''l'^^^' 

stars,  crosses,  w;eath9  v^d  the  it.  "^4 h''  "'°/'''  '^'"'^'^  produce* 
teacher  leads  the  child   to  prod"^^'''^'''^  ''^''^^-     "^^^ 

forms,  by  sufe.^estinra   method      .v.^-  ^  '''"'*^'  "^'  '"^■^'   ^«^""f"^ 

modificaUon  of  the  preccrnl  onV-  on^  ^^"^  ""^  '""'*  originate  by  a 
place.  Every  block^must  be^„rH  '«^^  T""'"  ?^  "  '""''^  changing  its 
shows  them  how  t?unSac-k  theit  ;o.«    ""   T''  ^'^''^'•«^'^^'-     J^inall/she 

and  how  to  Jceep  them  Xay  i  the  C"  ""  *°  ''"'i''  ""'"'  "^  ^^"'"' 
The  third  use,  that  for  fo mt  oV  nnwl  ?  "P^""  P'*^«  *nd  in  proper  o?der 

'•  P>ery  one  of  Froebel^i?!   e  putto^Ti;:,^"!,'''''^^^  ^'%"  '^^^^^^^d' 
life,  of  beauty,  of  knowledge    and '^fhJv  three  uses-for  forms  of 

conversation  «°owieage.  and  their  use  is  to  be  accompanied  by 


'Sixth  gift '  presents  thirty-six  smaller  b::rck":     ^"•*"«"'^'-  "'•'^«-     '^'^e 

kind^of  bYockf  mlt^te:p"p"c?'';ilh 'th"'^'  *^^  '/""^^'"^  ""-•>-  -^ 
using  them.  Thus  the  X  mlntinn  I  "''"'^'  capacity  of  the  child 
variety  of  exercises  thZ.  f   I'.  ™1"  ^1*^.  P'-^'^^"^  f'"  .'-^"^ost  countless 


k 
asi 

V 


of  order,  and  their  eociarvinuT"  Tnotm^-   ""^'T,^'  '^"^''^ge.  ■-•" 
beauty,  and  knowledge  connection  into  manifold  forms  of  life, 


y 


y-'^rXdZf^l'^ZuZY^^^^^^^^^  the  third 

number  of  children  marassoSatrnnVr?/'*'"  P'-«^«ctio"8,  i°  which  a 
f  e  frequently  used  foTe^xercrsea  n'  on^f  \''T-^^  ^'''''-  '^^^  «*'«k8 
b.  ad^ding,  suiracting,  ^;!;^:Z^Z!^  -„"£  ^^'^'^ 

forZt^nZfey'eighrXhe"','.^ ""'^'^'^^  "'^^«'  t-nt7-four  of  the 
beauty,  but  may  aUo  be  useS  for  et'r:ht '"'''' ^P^i'^P^''^'^  ^'>'  f^^'-^^  ^f 
.    "Drawing  on  sQuarrruled  «l/fi.  ^  properties  of  the  circle. 

i-  the  fourth,  thelatt^Mn  the  sixth  v  J^'X™*^  ^^  -^^S""'  ^^e  former 
Pation  wiih  ;il  the  children  and  L^k  Drawing  is  a  favorite  occu- 
hand  and  eye  and  cultK'fh  ^  ^Vu  ««°<l'^cted  as  to  train  the 
einating  exercise  carried  .n  •.^'^'!-^,  °*^  ^*'^"^^'-  ^««^'  worA  is  a  fas- 
and  wirh  peal  oaked  ^  tater  fo.  .  'f '  f  ""'^"  ''"''  ^'  ^''h  wires, 
,when  they  areS soft  e^o^fJh  /  f""-^  '"u"'"'  ^"'^  ^'''^'l  f^r  o^^  hour 
hold  it  in  itsplice  With  ?h,^  «•  f ""'  ^^^  T'''^'  '"^"^  ^ard  enough  to 
pometrical  bSes  arrreDrltnf'T'^^fir^  ^1'  ^'"'^^  «f  Plane^and 
by  sight  may  be  acquired!^"^'  ^"^  ''''"  ^^  ^^"'^  ^"^  measurement 

hoiS'Staua^e'l-uW  n^^Prj  "^^""'^  ^  *'^'<''^  "^^^le  fastened  in  a 
When't.e  S^^^Z ^l^^lt^^  ^'^^^^l^^^^ 
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nnirod  simnl©  lithographed  pictures  may  be  perforated.  A  thick  kind 
orpaper  thW  treate^d  may  be  stitched  over  with  colored  worsted,  aod 
f„  SesB  variety  of  bea/tiful  forms  produced  At  tje '-J^^' «t^fe7,^.^,: 
forms  may  be  colored  with  tho  three  ground-colors  and  their   thiee 

"""^•^Tw^ClT^rips  of  paper,  folded  trebly,  and  six  inches  by  eight 
lx)netre7fourths  inch  wide,  the  ends  of  which  are  glued  together,  and 
tbeVhole  form  glued  on  pasleboard.  allows  the  P^-oduct.on  of  another 
endless  varety  of  forms  of  beauty,  life,  and  knowledge  lyeamn^  0/ 
Sap  r  orTnsteud  of  paper,  straw,  oilcloth,  leather,  s.lk  ribbons  of  two 
^ofors  7s  another  play  productive  of  a  great  variety  of  forms,  requ.r- 
S  skill  and  furnishing  great  pleasure.  Cutting  and  gluing  of  paper  of 
SQuare  form,  folded  eight  or  six-fold,  and  cut  with  scissors  in  parallel 
XqueaTd' finally  incurved  lines,  then  glued  upon  papei-  of  different 
color  enables  children  of  six  or  seven  years  of  age  to  do  anothei 
Variety  o"faB0ix,ating  work,  and  acquire  good  training  of  ha»d -"^^^J^^ 
ModeUng  in  clay  or  other  plastic  material,  by  '"«^''„\'>%^.,^<^f^Jl°  ^„^^J2 
and  wooden  knife,  is  introduced  for  older  pupils  ^^«  ^'f^^^J^^^^^^Jg^. 
are  those  of  regular  geometrical  bodies,  and  their  methodical  tians- 
format^on  into  models  of  fruit,  animals,  vessels,  and  many  simple  forms 

'''^^dT.TA^Zttif.s  of  Froebel.  and  we  1^-  e„„merated 
them  in  the  order  of  their  introduction.  But  not  one  halt  of  the  time 
Bpe'trn  the  kindergarten  is  devoted  to  them.  The  occupation  is  fre- 
ouentlv  interiupted  by  conversation  between  teacher  and  child,  which 
Serves  the  purpose  of  guiding  the  work,  rendering  the  child  a^entive 
and  able  to  exfress  accurately  his  thoughts  and  i:eelmp;  and  it  is  also 
rnierrupted  for  movement  plays,  recitations  of  childlike  "^o^d  p^^^^^^^^^^^ 
with  or  without  song,  and  also  for  gardening  exercises.  J^^^  ^^^^oth 
of  the  merit  of  9ver|  exercise  is  the  constant  pleasure  it  afo'-ds  »  both 
pupil  and  teacher,  and  in  the  freshness  and  vigor  of  mind  and  body  in 

"^  "Of  \hTfi7sUmportance  is  the  conversation  which  accompanies  every 
occiipation.^^^^^  used  must  be  simple  conversation,  occasional,  prompted 
by  the  purpose  of  the  play  and  supplementary  to  it. 

<.It  is  to  excite  the  thoughts,  feelings,  and  inclinations  of  the  pupils, 
to  guide  them  in  their  work,  and  to  correct  their  expressions  it  's  to 
awl ko  their  interest  in  the  objects  presented,  to  strengthen  their  moial 
feelings,  and  to  widen  their  range  of  freedom.  ^  u,-  1,  j  tK» 

"llperioncein  German- Ame.ican  kindergartens  has  established  the 
fact,  that  through  conversation  and  objective  teaching,  two.  or  even 
three  languages  may  be  acquired  with  equal  ease  and  perfection,  as  fai 

as  it's  roS  for  ^oung  pupils  to  -q--  .'^^"rndir^flo^^ers'Tnfl 
exercisis  are  to  train  the  pupils  to  some  skil  in  t^^^ing  flowe.s  ami 
plants,  to  make  them  familiar  with  many  of  them,  '^'^^J-^^'\J^^"'f^' 
Iheir  parts,  their  qualities,  and  their  uses;  also,  to  engender  a  love  foi 
the  study  of  nature,  and  a  love  for  labor  in  the  open  air,  by  which  the.r 
r>hvsical  natures  will  be  developed.  ^ 

^™-8  evident  from  all  we  have  said,  that  a  genuine  kindergartner 
after  Froebers  model,  can  hardly  be  educated  to  a  sufficient  ^^^^^^^^^^^^^^^ 
her  high  calling.     Yet  experience  has  shown  that  woman  has  a  natuia 
endowment  for  it;  and  that  a  year's,  and  even  a  half  year's,  theoreUcal 
and  pTactieal  training,  under  the  guidance  of  able  teachers,  has  enabled 
many  to  become  most  successful  kindergartners. 
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"The  vocation  is  more  inspiring,  invigorating,  and  congenial  than 
that  of  the  common  school  teacher.  The  more  mechanical  portion  of  it 
can  be  rapidly  learned;  the  more  philosophical  is  the  result  of  long  ex- 
porience  and  reflection,  and  requires  for  its  acquisition  a  cheerful  temper 
and  the  earnest  devotion  of  a  strong  mind. 

"Kindergartening  should  be  a  well  paid  profession,  in  order  to  attract 
to  its  application  the  noblest  characters  among  women  and  the  best 
talent.  The  individual  blessings  it  would  confer  upon  millions  of  chil- 
dren whose  early  education  is  now  neglected,  would  tenfold  more  than 
compensate  for  all  it  would  cost.  It  is  a  fact  demonstrated  by  experi- 
ence,  that  every  child  who  is  in  the  full  enjoyment  of  the  ^ve  senses 
can,  through  the  aid  of  the  Idndergarlen  instruction,  be  developed  into 
a  harmoniously-educated  man.       * 

"An  amount  of  talent  and  virtue  quite  incalculable,  which  now  is  lost 
to  the  individual  and  society  through  a  lack  of  true  instruction,  or  in- 
struction begun  at  too  late  an  age,  when  a  majority  of  the  child's  pow- 
ers, for  the  want  of  exercise,  have  gone  to  real  never  to  reawake,  may 
be  saved  and  made  to  inaugurate  a  new  era  for  mankind. 

"Now,  when  the  question  arises  how  Froebel's  sys^tem,  which  has 
been  so  successfully  adopted  in  Germany,  Switzerland,  Austria,  Bel- 
gium,  France,  liussia,  and  Italy,  may  be  made  to  benefit  our  own  public 
schools,  we  meet  with  objections  which  may  be  briefly  stated  as  follows; 
"First—It  has  nowhere  yet  been  connected  with  a  system  of  public 
schools,  but  exists  only  in  private  and  separate  institutions. 

"Second— A  great  majority  of  the  pupils  of  our  common  schools 
spend  less  than  three  years  in  them;  this  time  is  barely  sufficient  for  an 
elementary  training,  and  cannot  be  wasted  in  less  important  employ, 
ments, 

"Third— A  great  majority  of  our  teachers  are  scarcely  able  to  cope 
with  the  severe  task  of  an  elementary  training,  such  as  is  now  demanded, 
and  cannot  be  expected  to  master  the  greater  difficulties  of  kinderi^arten 
education. 

"  Fourth— Two  or  three  years  of  mere  kindergarten  instruction  would 
seem  to  be  a  waste  of  time,  in  the  view  of  impatient  parents  wishing 
their  children  to  learn  arithmetic,  reading,  and  writing  as  rapidly  as 
possible. 

"All  these  objections  are  of  an  extrinsic  nature;  they  do  not  touch 
the  value  of  the  system  itself,  the  excellence  of  which  is  conceded  by 
all  persons  of  mature  educational  judgment  acquainted  with  genuine 
kindergartens.  The  first  objection,  that  Froebel's  sj^stem  has,  as 
yet,  nowhere  been  embodied  iu  any  system  of  common  schools,  is 
lounded  in  fact,  but  it  does  not  prove  that  this  cannot  be  done.  On  the 
contrary,  experience,  such  as  has  been  derived  from  its  introduction  into 
some  large  German-American  sc.hoois,  proves  beyond  a  doubt  its  ap- 
pneabiliiy  to  any  public  school.  Besides,  where  genuine  kindergartens 
have  existed  long  enough  to  prepare  a  number  of  ripe  pupils  for  the 
primary  schools,  it  is  known  that  no  other  children  come  so  well  pre- 
pared for  primary  instruction,  so  easily  controlled,  and  so  eager  for 
titudy  They  will  not  leave  school  after  two  or  three  years'  attendance, 
]  J,^^?"  ^^  helped,  but  will  insist  upon  passing  through  the  grammar 
and  high  school  course.  The  second  objection,  that  the  pupils  are  for 
^a-r  too  short  a  period  attendants  upon  the  public  schools  to  lose  any 
part  of  their  time,  is  only  partially  founded  in  fact  or  reason.  But  let 
"9  suppose  that,  after  the  introduction  of  kindergarten  instruction  into 
^<ir  public  schools,  the  average  period  of  atten dan c©^  were  no  logger 

Digitized  by  VjOOQ IC 


118 

than  three  years,  the  result  then,  in  the  end,  would  show  an  advantage. 
After  one  or  two  years  of  kindergarten  instruction,  most  of  the  pupils 
would  have  their  powers  so  developed  us  not  only  to  learn  in  the  rest  of 
their  schooling  period  more  than  they  now  carry  away,  but  also  to  be 
in  after-life  more  zealous  in  mental  improvement,  more  fit  for  any  kind 
of  labor,  and  more  capable  of  culture  in  all  its  forms. 

.  <^The  third  objection  is  of  a  more  serious  nature.  If  the  great  ma- 
jority of  our  teachers  bo  too  imperfectly  prepared  for  their  most 
responsible  work,  they  can,  of  course,  not  be  expected  to  master  easily 
the  greater  difficulties  of  the  kind  of  education  proposed. 

"The  new  kind  of  education  may  be  begun  with  such  teachers  as  vve 
now  have,  at  least  in  the  cities  and  large  towns,  if  the  ablest  of  them 
are  intrusted  with  kindergarten  classes.  They  would  raise  pupiU  so 
well  prepared  for  elementary  training,  that  even  less  experienced  and 
able  teachers  would  do  with  them  more  creditable  work. 

"In  these  preparatory  classes  or  grades,  the  great  chasm  should  be 
bridged  over  that  now  lies  between  domestic  education  and  our  common 
elementary  training.  The  latter,  as  it  is  in  most  schools,  introduces  the 
child  to  quite  a  new  world  at  once.  It  presents  to  him  mere  signs,  sym- 
bols,  meaningless  words,  elements  of  an  abstract  nature,  but  it  awakens 
in  him  no  pleasure;  it  calls  for  no  action,  no  movement;  it  leads  to  no 
proper  development  of  either  physical  or  mental  power.  It  desti'oys 
individuality,  and  the  hunger  for  facts  and  for  activity;  it  stupifies 
beyond  recovery  tmxny  young  minds,  and  retards  the  growth  of  ail.  It 
deters  many  pupils  from  ^entering  school,  or  sends  them  from  it  long 
before  they  are  prepared  for  life.  Now,  what  we  can  do  at  once,  and 
everywhere,  to  make  the  transition  from  domestic  education  to  ele- 
mentary school  training  gradual  and  agreeable,  and  conducive  to  a  har- 
monious development  of  all  the  child's  powers,  is  to  devote  the  first 
year  or  year  and  a  half  of  the  school  life  of  the  child  to  kindergarten 
exercises,  in  connection  with  the  simplest  of  Froebers  gifts.  Parents 
■  and  school  Boards  will  not  object  to  this,  if  the  pupils  learn  in  the  sec- 
ond half  of  their  time  as  much  as  they  learned  under  the  old  plan  in  the 
whole,  and  especially  if  they  learn  so  as  to  accomplish  far  higher  results, 
and  are  happier  in  their  work. 

"The  philosophy  and  methods  of  the  kindergarten  would  gradually 
be  adapted  to  the  work  of  elementary  training.  Gradually,  and  m  pro- 
portion to  the  improvement,  would  the  gratitude  of  parents  cause  an 
increase-  in  the  teacher's  compensation,  and  more  and  more  persons  born 
to  be  teachers  would  be  attracted  to  the  profession.  The  results  of 
kindergarten  instruction,  and  an  increased  demand  for  kindergarten 
teachers,  would  soon  create  a  supply. 

"But  the  fourth  objection  seems  to  be  the  most  serious  of  all.  It 
would  seem  to  require  a  long  and  patient  agitation  of  the  subject  by  the 
teachers  with  the  parents  to  weed  out  the  prejudices  of  the  latter,  at 
present  in  the  way  of  a  general  introduction  of  kindergartening.  One 
of  these  prejudices  is,  that  children  cannot  be  sent  too  young  to  the 
primary  school;  another  is,  that  the  only  task  the  child  should  under- 
take is  the  study  of  reading,  writing,  and  arithmetic,  and  that  all  other 
occupations  in  school  are  a  mere  waste  of  time;  another,  that  the  play 
in  school  is  to  render  the  pupil  averse  to  serious  work. 

"It  has  been  shown  that  these  objections  are  mere  prejudices.  Yet 
prejttdices  are  of  an  obstinate  growth,  and  a  general  agitation  of  the  kin- 
dergarten idea  in  the  educational  periodicals,  and  in  educational  bodies, 
and  in  the  papers,  must  be  relied  on,  in  part,  for  their  overthrow. 
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"Bat  the  results  of  experiments  on  a  progressive  scale  are  far  more 
convincing  to  the  popular  mind  than  the  most  eloquent  arguments 

"Those  who. would  learn  to  cherish  the  kindergartens  must  witness 
them  in  their  working  order  and  know  of  their  results.  It  is  evident 
that  the  kmdergarteu,  when  it  is  to  be  generally  introduced  in  this 
country,  should  be  in  the  most  perfect  and  attractive  form  of  which  the 
system  is  so  well  capable,  and  that  the  only  true  way  to  that  end  would 
be  through  a  model  training  school  for  kindergarteners.  The  hiffh 
standard  of  philosophical  and  artistic  work  which  would  be  set  up  in 
such  an  institution  would,  in  a  few  years,  scatter  broadcast  over  the 
country  hundreds  of  fully-prepared  teachers,  who,  in  their  turn,  could 
found  model  kindergarten  schools.  This  model  training  school  would 
suggest  further  adaptations  of  the  system  to  the  peculiar  wants  of  this 
country.  Still,  action  should  not  be  delayed  until  we  can  have  the 
model  training  school,  and  its  benefits.  We  may  have  to  wait  for  kin- 
dergarten schools,  but  not  for  many  of  their  benefits. 

"  Your  committee,  therefore,  propose  the  following  resolutions: 

'' Resolved,  (1)  That  this  department  of  the  National  Teachers*  Asso- 
ciation,  recognizing  the  kindergarten  as  a  potent  means  for  the  eleva- 
tionof  pnmary  education,  and  for  the  development  and  promulgation 
of  the  principles  of  sound  educational  psychology,  do  hereby  recom- 
mend  [the  encouragement  of]  the  establishment  of  kindergarten  institu. 
tions,  both  public  and  private,  and,  also,  of  a  normal  institution  for  the 
special  purpose  of  training  kindergarten  teachers. 

"(2;  That  this  department  of  the  National  Teachers*  Association  do 
hereby  urge  upon  the  attention  of  all  practical  educators  and  Boards 
01  Jiducation,  the  importance  of  initiating  experiments  with  the  intent 
to  determine  the  best  methods  of  connecting  the  kindergarten  with  our 
current  educational  system. 

^'  (3)  The  Department  recommend  that  all  teachers  study  FroebePs 
system  in  order  to  be  instrumental  in  founding  such  institutions,  and  to 
Hasten  the  advent  of  their  general  introduction/' 


EDUCATION  AT   THE   CENTENNIAL 

The  United  States  Commissioner  of  Education  has  invited  this  depart- 
ment  to  Prepare  for  the  centennial,  a  representation  of  the  educational 

^i  ho  r^K  ^^^V  '"'''•.  ^"^^''"^*^  representation  cannot  be  secured 
;wiUjout  the  sanction  and  cooperation  of  the  Legislature,  I  can  do  noth- 

IdomlT?'  ''\  1^'7.^^"^'  ^^^\"  t«  ^ay  before  that  body  the  general  plan 
ontT  .. '^  ^^  ^"'"^''""'^^  Commission  and  the  Commissioner  of  Edti- 
thrn^iW  ''  the  representation  of  the  educational  work  and  interests  of 
nation  i-^""  ^^'''''^  and  territories.  I  need  not  dwell  upon  the  vast 
von  ^.K  ^'"P^^^^^"^'^  o^  ^^^^  ^^anch  of  our  coming  exposition.  Baron 
thp  An  .  r.^^"^'''*"'  "^^"^  ^'  "^°  ^^^  exposition  man,"  having  been 

dred  Ififfv  ^^^^"^»«^'0"V^r  at  the  exposition  in  Leipsic  in  eighteen  hun- 
'  hundr«H    ^^^y>.^"^^^"^o"  in  eighteen  hundred  and  fifty-one,  and  eighteen 
eiffhw    T    f^^^^^T^.'  ^°  ^a^'ie  1°  eighteen  hundred  and  fifty-five,  and 
Efno!ff"  ^""^'^^^  ^!^^  sixty-seven,  and  the  Director-General  of  the  Vienna 
position,  says,  atter  descanting  upon  the  value  of  universal  expositions 
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as  "the  very  best  schools,"  that  "the  educational  departments  of  all 
nations  represented  at  the  Exposition  at  Vienna  was  the  most  interest- 
ing and  most  important  part  of-  the  exposition.  It  was  appreciated  by 
all  enlightened  classes  of  men,  by  all  those  who  are  the  well-wishers  of 
the  civilization  and  welfare  of  the  people."  I  have  no  doubt  that  the 
educational  section  of  the  Exposition  at  Philadelphia  "will,  also,  be  the 
most  valuable,  and  its  consequences  the  most  beneficial  feature."  It 
behooves  the  Legislature  to  see  that  California  is  fitly  represented  in 
this  department,  and  according  to  the  front  rank  in  education  it  at 
pi-esent  occupies  in  the  land. 

The  following  is  the  revised  classification  adopted  by  the  Centennial 
Commission,  which,  of  course,  determines  the  plan  of  classification  of 
this  section  of  the  exposition: 

"DEPAETMENT    III.— EDUCATION    AND    SCIENCE. 

"EDUCATIONAL   SYSTEMS,  METHODS,  AND   LIBRARIES. 

"  Class  300.— Elementary  instruction:  Infant-schools  and  kindergar- 
ten, arrangements,  furniture,  appliances,  and  modes  of  training. 

"Public  schools:  Graded  schools,  buildings  and  grounds,  equipments, 
courses  of  study,  methods  of  instruction,  text-books,  apparatus,  includ- 
ing maps,  charts,  globes,  etc.;  pupils'  work,  including  drawing  and  pen- 
manship; provisions  for  physical  training. 

"Class  301. — Higher  education:  Academies  and  high  schools. 

"  Colleges  and  universities:  Buildings  and  grounds;  libraries;  museums, 
of  zoology,  botany,  mineralogy,  art,  and  archaeology;  apparatus  for  illus- 
tration and  research;  mathematical,  physical,  chemical,  and  astronomical 
courses  of  study;  text-books,  catalogues,  libraries,  and  gymnasiums. 

"Class  302.— Professional  schools:  Theology,  law,  medicine  and  sur- 
gery,  dentistry,  pharmacy,  mining,  engineering,  agriculture  and  me- 
chanical arts,  art  and  design,  military  schools,  naval  schools,  normal 
schools,  commercial  schools,  music. 

"Buildings,  text  books,  libraries,  Apparatus,  methods,  and  other  acces- 
sories for  professional  schools. 

<«  Class  303. — Institutions  for  the  instruction  of  the  blind,  the  deaf 
and  dumb,  and  the  feeble-minded. 

<' Class  304.— Educational  reports  and  statistics:  National  Bureau  of 
Education;  State,  city,  and  town  systems;  college,  university,  and  pro- 
fessional systems. 

<*  Class  305.— Libraries:  History,  reports,  statistics,  and  catalogues. 

"Class  306. — School  and  text-books:  Dictionaries,  encyclopedias, 
gazetteers,  directories,  index  volumes,  bibliographies,  catalogues,  alma- 
nacs, special  treatises,  general  and  miscellaneous  literature,  newspapers, 
technical  and  special  newspapers  and  journals,  illustrated  papers,  i>eri- 
odical  literature, 

<*  INSTITUTIONS   AND    ORGANIZATIONS. 

«  Class  310.— Institutions  founded  for  the  increase  and   diffusion  of 
knowledge:  Such  as  the  Smithsonian  Institution,  the  Eoyal  Institution,  . 
the  Institute  of  Prance,  the  British  Association  for  the  Advancement  of 
Science,  and  the  American  Association,  etc.,  their  organization,  history, 

and  results.  ^^     ,     .     i       j     • 

»  Class  311. — Learned  and  scientific  associations:  Geological  and  mm- 
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eralogical  societies,  etc.  Engineering,  technical  and  professional  asso- 
ciations. Artistic,  biological,  zoological,  medical  societies,  astronomical 
observatories. 

"Class  312.— Museums,  collections,  art  galleries,  exhibitions  of  works 
of  art  and  industry;  agricultural  fairs;  State  and  county  exhibitions* 
national  exhibitions;  international  exhibitions;  scientific  museums  and 
art-museums;  ethnological  and  a rchaso logical  collections 

<'  Class  313.— Music  and  the  drama," 

The  following  practical  suggestions  respecting  the  preparation  of 
material  for  the  exhibition  of  American  education  have  been  prepared 
by  a  committee  appointed  by  the  iNational  Educational  Association  and 
have  been  approved  by  the  Director-General  of  the  Exposition: 

»<  The  National  Bureau  of  Education  at  Washington  has  been  desig- 
nated by  the  Centennial  Commission  as  the  central  agency  for  carrying 
out  the  plans  for  the  educational  department,  and  as  the  organ  of  com- 
munication on  the  subject  with  State  and  municipal  authorities,  institu- 
tions, and  individuals. 

"It  is  recommended  that  the  State  educational  authorities  act  as 
a-gentsof  their  respective  States  in  the  preparation  of  the  representa- 
tion  of  the  systems,  institutions,  and  instrumentalities  within  the  sphere 
and  range  of  their  official  connection  or  authority.  Where  this  recom- 
mendation IS  not  carried  into  effect,  and  in  respect  to  those  educational 
mterests  not  within  the  range  of  State  authorities,  all  persons,  organi- 
zations,  or  institutions  desiring  to  participate  are  invited  to  communi- 
cate directly  with  the  Bureau  of  Education. 

"As  the  time  now  allowed  for  preparation  is  very  brief,  all  will  see 
the  desirableness  of  giving  early  attention  to  what  they  propose  to  rep- 
resent, and  are  requested,  as  above  indicated,  to  communicate  their 
plans,  stating  what  they  propose  to  exhibit,  at  their  earliest  convenience. 
In  the  representation  of  education,  while  unity  and  harmony  must 
control  the  organization  of  the  scheme,  it  is  desired  to  consult  and  pre- 
serve  the  individuality  of  systems  and  institutions. 

"To  our  education,  in  its  various  forms,  we  are  accustomed  as  a  peo- 
ple to  trace  the  desirable  elements  of  our  civilization.  To  our  educa- 
tion we  attribute  the  security  and  perpetuity  of  our  liberties. 

**It  18  hoped  that  educators  will  embrace  this  opportunity  to  illustrate 
ine  connection  between  educational  efforts  and  their  results  in  the  pub- 
lic welfare;  and  that  there  may  be  brought  to  this  representation  all 
exhibits  showing  the  effect  of  education  upon  individual  health;  the 
samtary  condition  of  communities;  showing  education  as  a  preventive 
oi  pauperism,  vice,  crime,  and  insanity;  and  as  a  means  of  increasing 
^"^^^*^^"^^?  ^^  industry  and  the  sources  of  personal  and  social  comfort 
ana  confirming  individual  and  civil  virtue. 

*;  For  the  purpose  of  utilizing  and  extending  the  benefits  of  the  Exhi- 
wwon,  one  of  the  most  important  instrumentalities  is  that  of  reports 
iDereoD  of  competent  experts,  and  it  is  therefore  suggested  as  desirable 
tnat,  m  all  cases  where  it  is  practicable,  educational  authorities,  organi- 
sations, and  institutions  should  designate  suitably  qualified  persons  to 
«^anune  and  report  on  classes,  groups,  or  individual  objects. 
an,i  ?®^  ^^  ^^^  importance  of  education  in  its  relation  to  individual 
**"a  social  progress  and  well  being;  in  view  of  its  necessity  under  our 
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form  of  government/which  gives  to  all  the  rights  ^^^  J^rmZ'^foJ! 
the  duties  of  citizenship;  in  view  of  the  probable  ^f^f  ^f^^^^^^^^^^  ■ 

doners  will  visit  the  Centennial  Exposition  to  see  our  schoo  ^^^^^^^^^ 
and  study  our  school  system  than  for  any  other  purpose,  it  s  u  god 
thaH  alTperls  eon^  with  the  work  of  education  and  all  educa. 

ttnai  ins^tftuUons  shall  unite  in  the  effort  to  make  the  exhibition  of  oui 
school  interests  at  Philadelphia  a  credit  to  the  nation 

-In  order  that  persons  desiring  to  cooperate  "^^^  ^J^^^^^^^'  ^!j^^^^^ 
trvin-  to  learn   what  the  material  of  the  proposed  Lxhibitron  should 
Ssist  of,  the  following  more  particularized  suggestions  have  been  pre- 
pared at  the  request  of  the  Commission: 

^^ ELEMENTARY    AND    SECONDARY    INSTRUCTION. 

<' BUILDINGS   AND    GROUNDS. 

«  There  should  be  full-sized  specimen  buildings  for  infivnt  schools  and 
kinaerJarterLhools,  ^  Miationai  school,'  or  the  ungraded  country 
Sori,''heln.aded  village  school  with  f-^/^-^^^.f-^^^^^^^ 
whole  of  their  belongings  and  equipments,  from  f/^!^^^°^.  f  ^^^^^^^ 
country  and  from  foreign  countries.  There  shou  d  a  so  be  exhibaea  a 
fuU  sized  Amei^cun  pioneer  log  school  house,  with  its  appropriate  fit 
t^ntrandfun  interesting  and  significant  illustration  of  an 

Sortanta~  our  civilization%s  well  as  adobe  and  sod  school 
KeTfVonrthe'southwest  and  Northwest;  also  Y^^^'^^^^^^ 
a  model  school  room,  with  all  its  belongings,  adapted  to  a  huge  village 
.  rXelenltary  school  building,  with  many  school  or  cd^ss  ix>oms 
this  structure  not  pretending  to  be  a  model  school  house.  Views,  eic 
vation     IW^^^^^^  drawings;  photographs  and  engrav- 

xnli     b^stor?cal,  represenLtive,  and  ideal   educational    ^i-J^m^^B;    a^^ 
samnies  of  the  best  public  school  edifices— rural,  village,  and  citj^with 
wTrK/plans,^^^^         also  to  be  presented.     There  should  be  graphic 
7e^es:ft£^^^^^  of'beating  and  -ntilating  apparatus  and  a^^^^^^^ 
photographs  and  drawings  of  interiors,  pnotographs  ^[/"^^^^^^^^^^J^^^ 
pupils  in%arious  situations,  for  the  stereoscope  (of  which  mteiesting 
snecimens  were  sent  from  New  York  to  the  Vienna  ExpositionO 
^'  Vrews  and  plans  should  be  marked  with  the  dimensions  of  buildings 
and  dat  J  of  erection.     Representations  of  buildings  unique  in  character 
and  S^ellenc;  should  be  prepared  for  wall  -^ibition      Others  s^^ 
be  put  up  in  portfolios,  lettered  with  the  designation  of  the  ^^ate  ar  d 
^city  or  town   and  nam'e  of  school  or  institution   and  f  ^^^^/^if,/^ 
printed  or  manuscript  description  of  the  peculiar  features    with   the 
cost  material  of  construction,  date  of  erection,  name  of  architect   etc. 
Special  representations  and  descriptions  of  ^"^P^-^^^^^^^,^"^^^^^^^^^^ 
anartments   such   as  drawing  rooms,  lecture  rooms,  chemical  laboiato 
rferaTpaTatus  c^^^^^^         assembly  halls,  rooms  for  gymnastic  exercises, 
S  rooms  clothes  rooms,  teachers^  rooms,  teachers'  conference  rooms, 
?ecftation  school  rooms,  vestibules,  water  closets,  etc  ,  are  ^ie^^-^le 

"Plans  of  grounds,  with  dimensions,  points  ot  compass  and  location 
of  buitrn^indicated  examples  of  architectural  skill  in  adap  ing  bu.ld- 
Tngs  with%mmetricW  rooL  to  irregular  city  lots;  -^P^^// .^^^I^J: 
shWng  the  designs  for  ornamentation;  representations  of  school  gar- 
dens,  and  designs  for  the  same,  are  also  appropriate. 
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"rUBNITURE    AND    FITTINGS. 


"Teachers'  desks,  tables,  and  chairs;  scholars'  desks,  tables,  benches, 
chairs,  and  settees;  approved  specimens  of  such  as  are  in  actual  use, 
from  State  and  municipal  authorities  and  institutions;  historical  speci- 
mens illustrating  progress;  contributions  from  inventors  and  manufac- 
turers— only  one  specimen  of  a  type,  and  not  all  the  sizes;  accompany- 
ing statements  of  peculiar  features  and  supposed  excellences  and  advan- 
tages of  dimensions,  respective  heights  of  seat  and  desk  of  each  size, 
and  relative  position  of  seat  and  desk  as  to  distance  (prices  in  detail); 
cabinets  for  specimens  of  natural  history  and  apparatus;  cases  for  refer- 
ence and  library  books,  for  portfolios  of  drawings,  etc.;  contrivances 
for  the  preservation  and  suspension  of  maps,  window  shades,  inside 
blinds,  etc.,  should  be  exhibited. 

"All  articles  of  this  class  should  be  samples  in  the  true  sense  of  the 
word — that  is,  such  in  quality,  as  resj^ects  material  and  finish,  as  those 
in  use  or  made  for  sale.  ' 

"apparatus  and  appliances. 

"These  should  consist  of  kindergarten  < gifts,' and  all  the  materials 
for  illustrative  instruction  and  object  teaching,  and  for  scholars'  work 
in  infant  schools  and  kindergarten;  also  model  samples  of  every  kind 
of  apparatus  requisite  for  teaching  in  the  ungraded  country  school  and 
in  the  graded  village  or  city  school  the  rudiments  of  natural  history, 
physics,  chemistry,  and  geometry;  specimens  of  apparatus  for  the  more 
advanced  teaching  of  the  same  branches  in  high  schools  and  academies; 
globes  and  maps,  the  same  in  relief;  maps  with  special  regard  to  oro- 
graphical,  hydrographieal,  topographical,  climatographical,  ethnograph- 
ical, historical,  and  statistical  particulars;  collections  and  pictures  for 
geographical  and  historical  instruction  of  different  grades;  charts  and 
tablets  of  every  kind  used  in  elementary  and  secondary  instruction; 
atlases,  slates,  writing  books,  drawing  books  and  cards,  copies,  exam- 
ples, and  models  for  drawing,  wire  and  plastic  models  for  teaching  pro- 
jections and  perspective,  and  all  other  materials  and  apparatus  for  teach- 
ing industrial  drawing;  crayons,  pencils  and  pens,  blackboards,  erasers 
and  pointers;  grading,  reckoning,  and  writing  machines;  inkwells  and 
inkstands;  clocks,  beiis,  and  gongs;  merit  cards,  merit  rolls,  registers 
and  record  books,  blank  forms  of  statistical  reports,  diplomas  and  med- 
als; uniforms  and  military  equipments;  book  sacks,  book  knapsacks, 
book  carriers,  and  lunch  boxes. 

"Offers  of  contributions  of  all  sorts  of  educational  apparatus  and 
appliances  are  solicited  from  educational  authorities,  the  managers  and 
proprietors  of  institutions,  inventors,  manufacturers,  and  dealers. 

"  TEXTVBOOKS  AND  BOOKS  OF  REFERENCE. 

"There  will  necessarily  be  considerable  duplication  in  this  division. 
An  the  first  place,  it  is  desirable  to  have  several  complete  sets  of  text- 
i^ooks  actually  prescribed  and  used  in  the  unclassified  country  school 
and  the  different  grades  of  classified  public  schools,  from  different  for- 
eign nations,  and  from  different  parts  of  our  own  country,  as  well  as  in 
epresentative  institutions  for  secondary,  collegiate,  professional,  and 
Peeial  schools,  in  their  ordinary  binding;   then  from  pubUshers,  col- 
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lective  sets  of  their  text-book  publications,  of  whatever  description  or 
Se  arid  finally,  sets  from  Authors  of  their  respective  productions; 
fampl^s  of  the  most  complete  sets  of  books  of  reference  provided  for 

ImttarV^^^^^  in  actual  use;  ^1- ^^/ ^tVe"  Ss  oft^xt 

ondary  schools,  and  accompanying  statements  of  the  prices  of ^t^^^^^ 
hooks-  catalogues  of  books  of  reference  in  higher  and  piotesaional 
Lhooi;.     W^^^^  of  books,  cases  ^^ould  be  sent  of  suitab^ 

size  and  shelving  to  contain  them.     The  cases  should  be  neat  but  vv  ah - 
r  ornament  wf.h  glazed  dooi.;.they  should  be  f^-^^- .^^^^^^^^^^^ 
convenience  and  comeliness  of  installation   the  requisite  diversay  ot 
capacity  bein.^  secured  by  varying  the  ^^\^^^ ^^^^^'^iVn^^^^^^^ 
th^  books  to  be  contained,  or  by  multiplying  the  ""^^^.^^.^^.^^^^^^^ 
cases  should  be  exactly  four  feet  high  or  exactly  ^/^^^  ?^.^,  J^^^^^ 
bottom  or  top  ornament  except  simple  moldings,  ^"  ^  f  ^^^  J^"^J  ^^^J 
extend   beyond   the  above  designated   dimensions      i he  depth   ot   the 
^asls  may 'conform  to  the  sizes  of  the   books  to   l>e  contained,     Ihey 
should  be  of  dark  colored  wood,  or  stained  to  resemble  such. 

"scholars'  wobk. 

"This  is  an  extremely  important  division  of  the  educational  exhibi- 
tion  though,  with  the  exception  of  drawing,  it  is  not  showy  m  its 
Sacter^  It  in  not  an  easy  task  to  arrange  a  satisfactory  scheme  nor 
win  it  be  easy  to  carry  out  the  best  arranged  plan  Much  must  be  left 
^  the  taste  fudgment,  in  vention,  and  fidelity  of  teachers.  Although  the 
i4ultsTf1n  ti^^^^^^  belong  to  the  mind,  yet  they  are  to  a  great  degree 
cfAL  of  ocular  representation,  and  all  written  examina  ions ^ 
upon  this  presumption,  and  upon  a  httle  reflection  it  ^lU  be  peice^^^^^^^ 
that  the  scope  of  this  division  is  very  large.  It  comprises  eveiy  exer- 
c  se  and  performance  that  is  susceptible  of  a  graphic  representation  all 
the  work^of  the  pen  and  pencil,  and  in  -Edition,  mechaniea  c^^^^^^ 
tions  and  productions,  modelings  and  carvings,  whether  imitations  or 

^^i^ittSSl  that  each  exhibit  should  be  3-^  what  it  purports  to 
be,  and  each  collection  of  papers  bound  up  together,  or  ^^J^y 
arrwed  in  a  set,  and  each  separate  individual  paper  or  production 
ToKarry  on  its  face  a  distinc?  indication  of  the  facts  as  to  its  exec u- 
tion  necessary  to  judge  of  its  merits:  such  as  the  grade,  or  kind  ot 
rstitutioro^schooi;  tie  class  in  the  institution  or  J^hoo  j  w^^^^^^^ 
first  drauo-ht  or  a  copy;  time  allowed;  age  and  sex  ot  pupils  doing  tne 
work    Ae^^^^  specimens  or  work  of  entire  class;  whether  a 

general  examination,  an  exercise  in  review  or  a  regular  lesson,  with 
usual  time  of  preparation;  date  of  the  performance;  wh^^^^^ 
or  an  original  design;  in  drawing,  whether  from  flat  or  ^^^nd,  whet^^^^ 
done  with  reference  \o  the  exhibition  or  taken  from  ordma^^^^^^^ 
work;  the  county  and  State,  with  the  town  or  city.     {^^.^^J^^.^^^ 
t)roductions»   without  the  indication  of  the  essential  facts  as  to  their 
^xecSn    have  little  or  no  value  for  purposes  of  comparison,  and, 
therefore  for  the  purposes  of  an  instructive  exhibition. 
'"f.^fi^'Vardly  necessary  to  attempt  an  exhaustive  enumeration  m 
detail  of  all  descriptions  of  scholars'  work  which  "^i?/^^^^^,;  ^  ^^^^^^^ 
exhibition.     The  limits  of  this  programme  will  permit  only  the  mosD 
essential  suggestions  and  directions. 
"The  following  should  be  exhibited: 
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"  Kindergarten-work,  and  the  work  of  papils  in  kindergarten  train- 
ing-schools. 

"Primary  school-slates,  with  printing,  writing,  Arabic  and  Roman 
figures,  diawing,  and  musical  notes,  done  by  classes  of  pupils,  put  up 
hke  drawers  in  a  rack  made  for  the  purpose,  twelve  in  a  rack. 

"  Writing-books  completed,  attached  together  in  volumes,  of  all  grades. 
Specimens  of  writing  should  be  written  on  paper  of  the  size  and  shape 
of  an  ordinary  writing-book  leaf,  unruled,  ruled  by  hand,  or  machine- 
ruled  for  the  purpose,  and  neatly  bound,  the  work  of  a  school  or  class 
in  a  volume;  individual  specimens,  on  larger  paper,  of  ornamental  pen- 
manship, for  portfolios  or  framed  for  wail  exhibition. 

"Drawing-books  completed,  attached  in  volumes;  drawings  Lound  in 
volumes  and  in  portfolios,  also,  specimens  for  wall  exhibition;  portfolio 
of  two  or  three  specimens  of  different  kinds,  freehand,  geometrical,  etc., 
of  each  grade  of  a  public  school  course,  from  the  lowest  primary  class 
to  the  highest  in  the  secondary  or  high  school. 

"The  drawings  from  industrial  classes,  schools  of  design,  technolo- 
gical schools  of  different  kinds,  and  schools  of  fine  arts,  will  doubtless 
constitute  one  of  the  most  attractive  and  useful  features  of  the  exhibi- 
tion. Contributions  illustrating  the  courses  in  drawing,  and  the  results 
attained  in  each  institution  of  the  above  classes  are  desired.  They 
should  be  loose  in  portfolios,  from  which  selections  may  be  made  for 
wall  display  on  an  extensive  scale. 

"Models  of  bridges  and  other  engineering  projects  and  designs; 
models  of  building  construction;  specimens  of  carving  and  modeling  in 
clay;  samples  of  the  productions  of  machine  shops  connected  with  tech- 
nical schools;  apparatus  of  any  description  made  by  students. 

"  Map-drawing,  from  memory  and  from  copy,  with  and  without  printed 
skeleton;  paper  of  the  size  of  the  leaf  of  the  ordinary  quarto  school 
atlas;  written  exercises,  comprising  English  compositions,  themes  and 
translations  in  different  languages;  exercises  in  the  various  elementary 
branches;  exercises  in  the  higher  studies,  literary,  scientific,  aesthetic, 
profiessional,  and  technological;  specimens  of  graduating  dissertations, 
orations,  and  theses. 

"  Written  exercises  should,  as  a  rule,  especially  those  of  an  elementary 
character,  be  of  the  regular  letter  sheet  size,  with  margin  for  binding, 
unruled,  ruled  by  hand,  or  machine-ruled.  They  should  be  neatly  and 
plainly  bound  in  muslin,  in  volumes  of  moderate  thickness. 

"As  it  is  desirable  to  encourage  girls'  handiwork  in  school,  it  is  hoped 
that  specimens  of  both  plain  and  ornamental  will  be  contributed.  The 
smaller  articles  may  be  conveniently  arranged  for  exhibition  in  large 
portfolios  with  card-board  leaves.  Larger  ones  may  be  placed  in  vortical 
or  horizontal  show-cases.  If  girls  have  learned,  in  schools,  to  cut  and 
make  their  own  dresses,  samples  should  be  sent. 

''  It  is  suggested  that  exercises  prepared  especially  for  the  exhibition 
be  commenced  simultaneously  on  the  first  of  February,  eighteen  hun- 
dred and  seventy-six. 

"INSTITUTION    FOR    SUPEEIOR     AND    PROFESSIONAL    IN- 

STRUCTION. 

**So  far  as  applicable,  it  is  desirable  that  the  foregoing  sui^gestions  be 
'^egarded, 

"The  following  additional  suggestions  are  recommended  to  the  author- 
ities of  universities  and  colleges: 
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"DIAGRAMS   AND   MAPS    OF   BUILDINGS   AND   GROUNDS. 

"The  managers  of  such  institutions  should  present  a  map  of  the 
ground,  showing  location  of  buildings,  as  already  located  and  erected, 
together  with  the  site,  in  dotted  outline,  of  those  that  are  to  be  built 
according  to  the  existing  plans.  It  is  estimated  that  a  scale  of  one  foot  to 
one  thousand  three  hundred  and  twenty  feet,  or  a  quarter  of  a  mile  to  a 
foot,  would  be  sufficient  for  this  purpose.  The  map  should  include  only 
the  college  or  universit}'  grounds  proper,  and  not  any  farming  or  other 
lands  that  may  be  owned.  An  exception  to  this,  however,  should  be 
made  innhe  case  of  agricultural  colleges,  where  experimental  farms  and 
premises  used  for  practical  instructions  should  be  given  in  detail,  while 
whatever  features  are  incident  to  this  purpose  might  be  fully  represented. 
Where  disconnected  grounds  are  occupied  by  these  institutions,  separate 
maps  of  each  might  be  given,  and  in  some  cases  a  small  outline-map  of 
the  eit}^  or  town,  showing  relative  location  and  distances. 

"  Groundplans  of  college-bHilding:8,  showing  internal  arrangements 
of  different  parfes,  would  be  very  desirable.  A  scale  of  one  foot  to  two 
hundred  and  seventy,  or  about" twenty-two  feet  to  the  inch,  is  thought 
most  convenient  for  this  purpose,  and  there  may  be  as  many  of  these 
as  are  thought  necessary  for  representing  the  essential  features.  A 
marginal  table  of  reference  would  explain  the  uses  of  the  various  apart- 
ments. 

"PHOTOGRAPHIC   VIEWS. 

"Photographic  or  other  views  of  buildings,  in  number  sufficient  to  i 
represent  the  extent,  style  of  architecture,  and  appearance,  would  be  I, 
very  important.  They  should  not  be  larger  than  that  known  to  photo-  | 
graphers  as  four^by-fbur  size  (six  and  one  half  by  eight  and  one  half  I 
inches),  and  might  be  in  sufficient  number  to  iuHy  present  the  important  j 
buildings  of  the  institutions.  I 

"SPECIAL   HISTORIES.  I 

"The  present  is  thought  to  be  a  most  favorable  opportunity  for  the  | 
preparation  of  special  histories  of  colleges  and  universities.  If  pre-  ;: 
pared,  their  extent,  plan,  scope,  and  mode  of  illustration  would  depend  | 
upon  the  judgment  of  their  authors,  and  would,  it  is  believed,  tend  | 
greatly  to  advance  the  interest  felt  in  these  institutions,  by  making  ' 
them  more  fully  known. 


"PORTRAITS  OP  EDUCATORS.  • 

"A  series  of  portraits  of  presidents  of  colleges  and  of  faculties  and 
distinguished  founders,  benefactors,  and  friends,  as  well  past  as  present, 
would  be  highly  desirable. 

"  CATALOGUES. 

"Series  of  college  catalogues  and  of  other  publications  would  be  of  ! 
great  importance,  and,  if  furnished,  should  be  substantially  bound  and  t 
placed  under  such  regulations  as  might  render  them  convenient  for 
reference.  In  each  of  the  foregoing  objects,  its  execution  must  depend  , 
upon  the  interest  felt  in  the  subject  by  the  institutions  themselves,  afl : 
no  appropriations  have  been  made  for  these  objects,  nor  can  payment 
be  promised.      Means  will,  however,  be  found,  consistent  with  godd 
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taste,  under  BU(h  general  regulations  as  may  be  adopted  by  the  Centen- 
nial Commissicn,  for  making  known  to  those  desirous  of  procuring 
copies  the  persons  from  whom  or  places  at  which  they  may  be  procured 
"  It  IS  furthe  more  confidently  hoped  that  the  importance  of^hrvW  a 
permanent  collection  of  these  objects  at  a  central  repository^  will  be  flit 
by  those  who  nay  furnish  them,  and  that  they  will  allow  one  eopv  of 
each  to  remain  permanently  in  the  care  of  the  Bureau  of  Education  at 
Washington,  wiere  they  will  be  carefully  kept  for  public  reference  and 
use,  under  suchregulations  as  may  tend  to  prevent  injury  or  loss. 

"  CONCISE    HISTORIES    OF   INSTITUTIONS. 

"Finally,  andas  deemed  most  important  of  all,  because  it  will  be  alto- 
gether  the  mos  lasting  and  valuable,  will  be  a  concise  history  of  each 
insttution  embraed  in  the  plan.  This  will  be  included  in  the  official  pub- 
lica  ions  of  the  Government,  and  will  find  its  way  into  the  principal 
public  libraries  n  this  and  other  countries,  within  reach  of  any  person 

ThererLnaTud.  '""^'^^^  '^^^  ^^^^^^^^"  '^  '^'^^  '^ ''^  -^^--^-- 
"Full  credit  <f  authorship  will  be  given  to  these  several  summaries 
and  such  genenuzations,  statistical  results,  and  illustration  by  maps  and 
diagrams  will  k  made  as  the  subject  will  admit.  It  is  highly  desirable 
that  engravings  of  plans  and  views  of  buildings  and  grounds  should 
accompany  thesecondensed  histories,  but  this,  if  done,  mu'st  be  at  the  ex- 
pense  of  the  insttutions.  The  engravings,  or  an  electrotype  copy,  will 
however,  be  retimed  to  those  procuring  them  with  a  view  to  their  use 
in  catalogues  ani  other  publications  for  which  there  may  be  occasion  in  * 
the  future.  Thee  should  be  of  the  octavo  size,  and  advice  will  be  more 
lully  given  conea'ning  them  at  an  early  day. 

JLf'^''^'-''  ^^v^n  ^""^»"f^T  liistories  will'be  stated  after  some  prelimi. 
naiy  inquiries  slall  have  been  completed,  and  every  effort  will  be  made 
to  secure  a  perfectly  fair  and  impartial  opportunity  to  each  institution' 
Without  iM'cjudici  or  preference.  i^uuuu, 

finnf"  ^^^  ^irranjement  of  these  summary  histories,  and  in  the  deduc- 
hZV]-^  generalzations  that  may  be  drawn  from  them,  the  subject  will 
be  distinctly  andprominently  presented  by  States,  preceded  by  a  general 
statement  of  thepolicy  and  plan  that  have  been  pursued  in  each  for  the 
encouragement  aid  regulation  of  its  higher  seminaries  of  learning.  A 
geneial  summaryof  general  results  will  also  be  prepared. 

general^facts'.'"'^'^''^  "'''^^^''  ''^'  ^^^'^  summaries,  they  should  show  the 

witViL"^.^""^  ""^'^^  "'l?^^.^^^  ^"^  university,  and  its  origin  and  changes, 
witn  the  reasons  -herefoTr.  ^    ' 

control  ^""^^  ^^o'&anization  and  incorporation;  denominational  or  other 

"f^'^  ^^^'^-^^^"^^^d  the  reasons  that  determined  it. 
iirt'-^  Ti^^^^  notces  of  founders  and  patrons. 
lanirand  eSef''  ""^  ^"il^i^gs;  extent  of  college  grounds  and  of  other 

its"iubL?nTnr^  o-  special  objects  and  original  plan  of  organization,  with 
Ats  subsequent  molihcations  and  present  status. 

other  in«fv^'I^'"'''V^'  ""^  organization  and  brief  notice  of  academic  or 

^^^^^^^^^^^^  "^^^  ^^^^  ^1^-"^^  -^^^  ^^^-  o^  t^eir 

(8.)  Summary  5f  special  legislation  relating  to  ^ffe>institution,  and^ 
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of  the  decisions  of  Courts  affecting  property  or  rights,  with  reference 
to  documentary  and  other  authorities,  in  which  these  can  be  studied  in 
detail. 

"(9.)  KelatioiJ  to  or  dependence  upon  State  governments,  and  patron- 
age or  grants  from  State  or  General  Government,  with  dates,  amounts 
received,  or  other  information  concerning  them. 

,  "(.10.)  Extent  and  history  of  local,  denominational,  or  other  endow- 
ments; their  income,  investment,  and  limitations.  These  may  often  be 
most  concisely  stated  in  tabular  forms. 

"(11.)  Number  of  Trustees,  visitors,  or  other  controlling  oflScers;  their 
mode  of  election  and  tenure  or  term. 

"(12.).  Organization  of  the  faculty,  their  mode  of  election,  tenure, 
powers,  etc. 

"(13.)  Course  and  plan  of  study,  with  important  changes  from  time  to 
time.     Methods  of  instruction. 

"(14.)  Departments  of  professional  or  special  study,  with  historical 
statement  of  formation  and  changes. 

"(15.)  Libraries,  cabinets,  laboratories,  observatories,  apparatus,  art- 
galleries,  gymnasiums,  and  other  accessories. 

"(16.)  College  societies,  with  facts  and  statistics,  dates  of  formation, 
discontinuance,  consolidations,  and  changes.  These  may  often  be  con- 
cisely presented  in  tabular  form. 

"(17.)  Financial  statements;  expenses  to  students;  scholarships; 
prizes,  etc. 

"(18.)  Lists  of  graduates,  which  will  be  suflSciently  presented  in 
copies  of  the  last  general  catalogue  with  supplement  added. 

"(19.)  Such  statements  as  facts  may  justify  in  relation  to  the  work 
accomplished  by  the  institution,  of  course  avoiding  invidious  comparisons 
with  other  institutions. 

"INSTRUCTION   FOR   THE   BLIND,  DEAF-MUTE,  ETC. 

"Schools  for  the  Wind,  deaf-mute,  etc.,  are  requested  to  exhibit  the 
peculiar  features  of  their  instruction,  such  as: 

"For  the  instruction  of  the  blind:  Specimens  of  printing,  with  the 
presses  by  which  they  were  executed;  samples  of  the  literature  printed; 
contrivances  for  aiding  in  writing,  in  teaching  numbers  and  geography. 

"  For  the  deaf  and  dumb:  Graphic  illustrations  of  the  mechanism  of 
speech. as  applied  to  articulation  and  lip  reading,  and  of  the  application 
of  visible  speech  to  articulation;  practicing  mirrors,  and  books  for  teach- 
ing reading. 

"For  the  feeble  minded:  Apparatus  for  physical  development  and 
illustrative  teaching  in  the  different  stages  of  progress. 
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CONCLUSION. 

,8  even  theoretically  perffect,  much  less  that  U  IT^^  *'>«t  this  system 
utmost  measure  of  success."     The  svstJif  ;J'  PJ^'^^^es  ,n  practice  « the 
is  therefore  of  vital  importance  for  ?«  tol  ermin  '°  ^*«  •°'«"<'3'.  and  it 
started  in  "the  right  lines,"  for"  tho  m-o.il     .°^  w_hether  it  has  been 
more  difficult  and^  laborious  than  tharoP.n  ''f  "°'**''°^  is  sometimes 
twenty^five  years'  active  connlctL  with  pubKh^'T- ".    ^^''^  ''^^- 
me,  and  the  testimony  of  other  eduT?tn..r.  ^''^^ols  has  convinced 
south,  bears  me  out  in'thie,  that  in  very  m«nv  fe^T*^  ^''>  ^''^  ^^'^ 
economy  of  our  system  we  have  no!  vlt  «!^^/f'""^'/'^  ^'^^  iatevn-^l 
and  loving  as  I  do  our  system  and  wilhth.fi''^  '°  "*^^  ""'S^'  ""^s;" 
schools  are  our  "country's  hope"  7  hov!.  w      ""  f*'"'''"*'^"  ^^^^  o'"' 
giving  full  credit  to  our  gran^JducJionJl^i^^T'^  "  "^  ^°':>''  ^bi'e 
ingly  the  shortcomings  of  ou.sm^m      If  "'*''''  '^P*''"'  «"*  "°f«'te.-- 
times  harsh,  I  believe  it  will  be  foifnW  /     i        ^,  ^^'■"'C'S'bs  seem  some- 
unwelcome  truth."     CaliSriia^s  piwres,  in'eZfJ-*''>"'-«'^°«««  '''  -" 
admiration  to  older  communities-  and  I  ZlZT"""  ''  **  '"'•P'-'«e  ^^d 
California  will  yet  be  hailed  as  th'e  p^neer  i^n^  *;"'\t"^  ^""^^^  '^^' 
sure  coming  of  the  golden  age"  of'^^ducation  ^rZfr  ""•  ^u"^'  ''"■  "*''« 
taught  many  a  useful  lesson  in  popular  ^H^'f  ^"'"o."-"'*  has  already 
East;  she  has  unexcelled  opporluSt  nf  ^^   ''r/*^  her  sisters  of  the 
cation,"  and  her  intelligent  S™th«L^'"'',''^^'''^  ""^«  °ew  edu- 
not  neglect  these  opponunittes  '^ "P"*'^^^'*'  P^ople  and  Legislature  will 

In  giving  her  State  Board  of  Education  fnli  ,. 
course  of  study  and  a  series  of  text  booksfor  t  h  ^^^If  t*' ,  P'-^s^ribe  a 
whole  State,  California  has  to  band  an  LZlh  ^"^^"^  '"''««'«  "^  the 
the  one  band,  her  schools  can  be  fVeed  ffom  Th  ^'  ""^T  *'^'  '^^'''^'  o" 
the  text-book,  and  on  the  other  hand  hfvT  u*  «''"8hing  tyrann^  of 
well-contrived  cou,-se  of  study  and  the  nlA'''"'^"''-  ""  «"PP''«d  wifh  a 
out  this  course  according  to  S  le"ter  Jnrf  «nhT''^r  "Dstruction  to  carry 

IZTi  ''"'  ''^'^'''''  '"«titute    a„rBoXof  i"  "«*"«  ^''^ '""d  no^ 

establishment  of  normal  institutes    r«l?f^-        ^^af'i'nation   for  the 

flchool  teacher  at  least  a  modicim  of  t^^hl    "1^  ''^"-  ^'^^  «^«' J  P"blic 

^hen  she  u  i„  position  to  exact  a  f.fll  n.oZ  -  ^'T'"^'  """'  «"«>'  time 

candidate  for  the  profession.     In  short  Crn .  ''°^'  ''""'"'''S  ^^o-"  every 

g'ves  California  the  power   o  enforce  i„f.     ^  f  ^'"^  '•>'«'««>  «f  education 

aost  in  accord  with  our  pesent,''c"?,^^«„^''^«"'«  the  course  of  stud^ 

according  to  the  teachincf  of  the   mn«f  '''""^  ^•'"^  «<>"•■««  tauglft 

;orld.     ini„  addition    o%his    tbeTectr'^P'f""*  P^dagogists  of  the 

exact  the  full  measure  of  efficieict  ivZT^  '^^P'  ^''^  ^^'^^''^  A'-st.  to 

««Peryision,  and  secondly,  tfii^sur^to  o^r  ^.P'T""'  '^''"^  ^^  ««!  oS 
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urday  of  June,  as  the  latter  is  in  the  midst  of  harvest,  when  a  majority 
of  farmers  will  not  and  cannot  leave  their  work  to  attend  school 
meetings. 

I  now  retire  from  an  office  which  I  entered  with  a  great  deal  of  hesi- 
tancy and  many  forebodings.  I  brought  to  it  many  firm  convictions, 
the  growth  of  a  decade  spent  in  the  school-room;  and,  according  to 
these  convictions  have  I  labored  to  perfect  our  system  of  education; 
and  I  feel  that  I  need  not  fear  the  verdict  of  the  future.  I  have  at  least 
succeeded  in  equalizing  somewhat  the  educational  facilities  enjoyed  by 
the  districts  of  the  State,  and  in  rationalizing,  in  some  measure,  the  sys- 
tem of  instruction, and  bringing  it  somewhat  more  in  harmony  with  the 
"  new  education.'* 

HENEY  ]Sr.  BOLANDBR, 

Superintendent  Public  Instruction. 


State  of  California,  ) 

County  of  Sacramento,  J 


ss. 


I,  Henry  !N.  Bolander,  Superintendent  of  Public  Instruction,  do  hereby 
certify  that  the  appropriation  made  for  the  office  of  Superintendent  of 
Public  Instruction,  for  "Traveling  Expenses,'*  "Postage  and  Express- 
age,"  and  "Contingent  Expenses,*'  for  the  twenty-fifth  and  twenty-sixth 
fiscal  years,  were  expended  in  the  payment,  respectively,  of  traveling 
expenses,  postage,  expressage,  and  telegraphing,  and  soap,  towels,  sub- 
scriptions to  newspapers,  and  other  necessary  expenses  of  the  office; 
as  will  fully  appear  by  reference  to  the  vouchers  on  file  in  the  office  of 
the  Controller  of  State. 

HENRY  K  BOLANDER, 

Superintendent  of  Public  Instruction. 


APPEIS^DIX. 


I.    STATISTICAL  TABLES. 
II.    REPORTS  FROM  COUNTY  SUPERINTENDENTS, 
in.    PUBLIC  SCHOOL  BUILDINGS. 


Digitized  by 


Google 


TABLE    1^0.   1. 

Census  statistics  for  the  school  years  ending  June  thirtieth,  eighteen  hundred 
and  seventy 'four  and  eighteen  hundred  and  seventy -five. 


COUNTIES, 


Alameda.. *. 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa. ».... 

Del  Norte 

El  Dorado 

Fresno 

Humboldt. 

Inyo 

Kern 

Klamath* 

Xiake 

Lassen 

Xios  Angeles 

Marin 

Mariposa 

Menaocino 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino . 

San  Diego 

San  Francisco.... 

San  Joaquin.^ 

San  Luis  Obispo. 

San  Mateo 

Santa'J5arbara..., 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba... 

Totals 


Number  of  Whitk  Childben  bbttveku  Five  and  Sbt- 
entken  y13ars  of  age. 


1874. 


Boys. 


Girls. 


Total. 


4,051 

53 

1,172 

1,554 

1,166 

1,021 

1,460 

196 

1,212 

584 

1,214 

152 

397 

125 

575 

328 

3,528 

977 

425 

1,277 

602 

498 

64 

1,485 

1,290 

2,285 

1,259 

407 

2,996 

70S 

944 

870 

18,774 

2,445 

953 

1,105 

1,000 

3,791 

1,558 

699 

524 

787 

2,249 

3,286 

936 

716 

662 

287 

1,131 

1,005 

530 

1,219 

1,29S 


79,820 


4,077 

44 

1,092 

1,504 

1,120 

985 

1,376 

187 

1,167 

501 

1,135 

164 

357 

87 

631 

332 

3,478 

649 

419 

1,216 

570 

413 

39 

1,354 

1,272 

2,207 

1,156 

384 

3,041 

636 

861 

797 

19,128 

2,594 

884 

1,003 

912 

3,875 

1,416 

645 

560 

757 

2438 

3,162 

890 

757 

660 

260 

1,018 

910 

481 

1,162 

1,228 


77,691 


8,128 
97 
2,264 
3,058 
2,286 
2,006 
2,836 

383 
2,379 
1,085 
2,349 

316 

754 

212 
1,206 

660 
7,006 
1,626 

844 
2,493 
1,172 

911 

103 
2,839 
2,562 
4,492 
2,415 

791 
6,037 
1,339 
1,805 
1,667 
37,902 
5,039 
1,837 
2,108 
1,912 
7,666 
2,974 
1,344 
1,084 
1,544 
4,387 
6,448 
1,826 
1,473 
1,322 

547 
2,149 
1,915 
1,011 
2,381 
2,521 


157,511 


Boys. 


4,600 
45 
1,194 
1,724 
1,116 
1,233 
1,554 

218 
1,157 

719 
1,391 

188 

504 


649 

326 

3,940 

899 

436 

1,344 

573 

442 

68 

1,697 

1,405 

2,349 

1,284 

424 

3,238 

748 

1,041 

897 

20,243 

2,548 

1,065 

1,219 

1,171 

4,176 

1,662 

709 

541 

816 

2,358 

3,540 

998 

754 

668 

328 

1,456 

972 

588 

1,277 

1,281 


1875. 


Girls. 


85,763 


*  Disorganized  in  1874. 


4,627 
40 
1,163 
1,691 
1,084 
1,079 
1,482 

190 
1,112 

648 
1,335 

204 

483 


701 

336 

3,743 

736 

441 

1,296 

581 

.    403 

43 

1,569 

1,384 

2,319 

1,222 

395 

3,151 

707 

914 

869 

20,615 

2,622 

938 

1,119 

1,100 

4,172 

1,518 

669 

566 

800 

2,228 

3,379 

902 

784 

709 

281 

1,349 

872 

533 

1,257 

1,259 


83,620 


Total. 


9,227 

55 

2,357 

3,415 

2,200 

2,312 

3,036 

408 

2,269 

1,367 

2,726 

392 

987 


1,350 
662 
7,683 
1,6351 
877  f 
2,6#l 
1,154 1 
845^ 
111' 
3,266 
2,789 
4,668 
2,506 
819 
6,389 
1,455 
1,955 
1,766 
40,858 
5,170 
2,003 
2,338 
2,271 
8,348 
3,180 
1,378 
1,107 
1,6J6 
4,586 
6,919 
1,900 
1,538 
1,367 
609 
2,805 
1,844 
1,121 
2,534 
2,540 


COUNTIES. 


Alameda 

Alpine '♦•♦ 

Amador 

Butte 

Calaveras 

Colusa ■ 

Contra  Costa , 

Del  Norte 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern 

Klamath*.... 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa. 

Mendocino 

Merced 

Modoc 

Mono.. 

Monterey ,,.. 

Napa , 

Nevada 

Placer 

Plumas »♦. 

Sacnjmento 

San  Benito 

San  Bernardino... 

San  Diego 

San  Francisco .... 

San  Joaquin........ 

San  Luis  Obispo,. 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz -■, 

Shasta *** 

Sierra... **** 

Siskiyou ***[ 

Solano ., .V.  *] 

Sonoma...., '*" 

Stanislaus.....'.'.'*  " 

Sutter y\ 

Tehama 

Trinity .™'" 

Tulare. ....;.;; 

Tuolumne..'.**.'.'  * 

Centura 

Yolo 

Yuba ! 


Totals 
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Number  op  Negro  Childeen  between  Fite  and  Sev- 
enteen YEARS  OP  AGE. 


1874. 


Boys. 


Girls. 


Total. 


Boys. 


^soT^anized  in*  1874. 


33 


14 
17 

3 
13 

4 


48 


16 
5 

1 


37 


11 

2 
8 


9 
15 
17 

1 


13 

12 

3 

9 

1 


11 

1 


23 

2 

16 

2 
2 


81 


27 
29 

6 
22 

5 


27 
6 

1 
3 

1 


39 


12 

18 
2 

14 
3 
1 

14 
9 
2 


45 


3 

7 
95 
23 


4 
10 
20 

3 


31 


3 

2 

27 

20 

6 

4 

12 

21 

11 


23 
3 
8 

10 


8 
35 


5 
5 

87 
23 


60 

2 
27 

4 
10 


13 

25 

37 

4 


76 


1 
2 

24 

11 
3 
3 
7 
9 

11 
2 
1 

18 
3 
4 

14 


8 

12 

182 

46 


31 
3 

10 
2 

11 


9 
14 
19 

4 


6 
30 


4 

4 

51 

31 

9 

7 

19 

30 

22 

9 

1 

41 

6 

12 

24 


580 


484 


14 
65 


50 

1 

2 

6 

87 

23 


1 

4 

18 

16 

4 

4 

16 

16 

11 

9 

5 

23 

3 

13 

10 


1,064 


10 
23 


575 


1875. 


Girls.    Total 


53 


12 
10 

1 
5 
5 
2 
16 
1 
2 
2 
2 


12 

4 

12 

1 
4 


6 
11 
14 

3 


35 


7 

76 

19 

3 

1 

2 

34 

13 

3 

2 

6 

10 

8 


4 
20 

1 
8 
10 


12 
35 


492 


92 


24 

28 

.3 

19 

8 

3 

30 

10 

4 


7 
22" 


15 


15 

25 
33 

7 


85 

1 

6 

13 

163 

42 

3 

2 

6 

52 

29 

7 

6 

22 

26 

19 

9 

9 

43 

4 

21 

20 


22 
58 


1,067 
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Table  No.  1— Continued. 


COUNTIES. 


KuMBER  or  Indian  Children  bbtwekn  Pivb  and  Bey- 

aJNTBICN  YKARB    OP  AGK. 


1874. 


Boys. 


Girls. 


Total. 


Alameda 

Alpine ■ 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern 

Klamath* 

Lake..." • 

Lassen.*.. ••••• 

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced. 

Modoc 

Mono ."•' 

Monterey... 

Napa 

Nevada .♦• 

Placer 

Plunitts 

Sacramento 

San  Benito 

San  Bernardino... 

San  Diego. 

San  Francisco...  .. 

San  Joaquin 

San  Luis  Obispo.. 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta ^ 

Sierra 

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura.. 

Yolo 

Yuba 


Totals.. 


4 

27 

B 

6 

3 

21 

30 

35 

36 


1 
4t2 

3 

1 
33 

4 
16 
84 

"37' 

1 
6 
8 
2 
5 
1 
7 

"16" 
33 

2 

2 


62 

*2i'* 

4 

39 


10 

32 

10 

4 

10 
7 
9 


694 


*  Disorganized  in  1874. 


2 

12 

5 

7 

7 

15 

12 

20 

16 


11 


37 

4 

2 
25 

4 

3 
67 

"20' 


2 
16 

7 

1 
2 


58 

'10* 

9 

17 

''T 
8 
11 
6 
2 
5 
2 
6 


448 


6 
39 

8 
13 
10 
36 
42 
65 
52 


1875. 


Boys. 


Girls. 


4 
79 

7 

3 
58 

8 

19 

151 

"'if 

1 

9 
12 

3 

7 

1 
11 

49 
9 

T 

3 

2 

7 

3 

120 

13 

56 

'4' 

18 
43 
16 

6 
15 

9 
15 


1,142 


27 
7 
9 
3 

21 
20 
12 
71 
2 
1 


9 
2 

38 

3 
22 
91 

2 

1 

1 

1 

2 

3 

4 
11 

6 

'T 

35 


4 

5 

3 

71 

2 

39 

11 

30 


6 

20 
6 

3 

1 
7 
4 


14 
6 
6 


16 

16 

9 

62 

1 
4 


9 
3 

23 
2 
9 

74 


4 
6 
1 
2 
4 
2 

*T 

20 


61 


28 

7 

35 


Total. 


484 


41 

13 

15 

3 

37 

36 

21 

133 

3 

5 


18 
5 
61 

5 

31 
165 

2 

If 
11 

51 
8! 

all 

81 

I 

I 

10 

551 


11 


10 

3 

132 

67 1 
18 1 
65^ 

2 

15 

29 
11 
8 
J 
10 

IM 
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COUNTIES. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa., ., 

Contra  Costa ,. 

Del  Norte 

El  Dorado 

Presno 

Humboldt 

Inyo 

Kern , 

Klamath 

Lake..  .....«.>. 

Lassen 

Los  Angeles ..• 

Marin , 

Mariposa 

Mendocino 

Merced.,., 

Modoc , 

Mono 

Monterey... , 

Napa....! 

Nevada 

Placer , 

Plumas 

Sacramento 

Ban  Benito 

San  Bernardino 

San  Diego 

San  Prancisco , 

San  Joaquin 

San  Lnis  Obispo 

oan  Mateo 

ganta  Barbara 

Santa  Clara , 

Santa  Cruz 

Shasta ..*.'... 

Sierra '. !..!!.7.".*.*, .'.'.. .*....*.*.'.*..*! 

Siskiyou !!!!1!1.\V'.*V.V..".'3.'.".*.'V.V.V.! 

oolano , , 

Sonoma ****" \ * * 

Stanislaus  ...,7.7." 7 ..7". 

Sutter. • 

Tehama 777 

Trinity 

Tulare ZZ:::ZZZ'^."l[lZ'Zl[  \ 

Tuolumne....!! 

^entura 7*. ."."V*  ' 

Yolo 

Yuba ;;:; * 


Totals. 


Total  Number  of  Cen- 
sus Childrvk  bktwkkn 
fivk  and  sevjcnteem" 
ykars  ov  age. 


1874. 


8,220 
97 
2,297 
3,126 
2,300 
2,041 
2»851 

419 
2,448 
1446 
2,402 

319 

759 

291 
1,214 

663 
7,124 
1,636 

890 
2,648 
1,182 

968 

104 
2,861 
2,599 
4,532 
2,426 

792 
6,124 
1,339 
1,825 
1,728 
.38,093 
5,085 
1,843 
2,115 
1,918 
7,724 
3,008 
1,473 
1,091 
1,5W 
4,430 
6,526 
1,835 
1,478 
1,381 

596 
2,177 
1,945 
1,026 
2,404 
2,601 


159,717 


1875. 


9,330 

85 

2,381 

3,484 

2,216 

2,346 

3,047 

448 

2,.%5 

1,398 

2,863 

397 

997 


1,369 
667 
7,787 
1,647 
930 
2,808 
1,171 
846 
112 
3,286 
2,822 
4,705 
2,519 
834 
6,482 
1,456 
1,971 
1,834 
41,021 
5,212 
2,012 
2,340 
2,282 
8,410 
.3,212 
1,517 
1,115 
1,705 
4,630 
7,003 
1,909 
1,549 
1,425 
642 
2,837 
J, 872 
1,122 
2,566 
2,609 


171,563 
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COlT:NrTiES. 


Alamoda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado.. 

Fresno ' 

Humboldt 

Inyo 

Kern 

Klamath 

Lak'e ■ 

Lassen 

Los  Angeles 

Marin 

Maripo&a 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada  , 

Placer 

Plumas 

Sacramento , 

San  Benito.... 

San  Bernardino... 

San  Diego 

San  Francisco  .... 

San  Joaquin. 

San  Luis  Obispo . 

San  Mateo , 

Santa  Barbara.... 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou 

Solano 

Sonotna 

Stanislaus 

Sutter 

Tehama ,.... 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba 


Totals.. 


Number  of  Children  Under  Five  tears 
or  AGE  IN  1874. 


White. 


4,173 

66 

1,018 

1,282 

765 

1,111 

1,303 

184 

838 

580 

1,106 

215 

380 


592 

377 

2,649 

787 

325 

1,223 

564 

351 

62 

1,324 

1,166 

1,816 

979 

412 

2,709 

710 

780 

638 

21,087 

1,996 

844 

1,055 

876 

3,491 

1,388 

543 

511 

646 

2,051 

2,785 

832 

728 

508 

238 

974 

685 

504 

1,136 

1,059 


Negro. 


Indian. 


74,322 


32 


6 

10 


13 
4 

2 


11 


20 

1 

2 

5 

84 

31 


12 

1 
2 
4 


1 
14 


348 


4 
2 
1 
1 
8 
14 
7 
9 


3 

3 

3 

34 


1 

3 

11 

2 

15 

2 

3 

2 

12 

1 


27 


8 

2 

16 


12 


12 

1 
1 


206 


Total. 


4,207 

66 

1.024 

1,296 

767 

1,121 

1,304 

192 

865 

591 

1,117 

215 

380 


377 

2,663 

790 

336 

1,261 

571 

358 

62 

1,328 

1,179 

1,833 

984 

412 

2,729 

711 

782 

655 

21,172 

2,027 

851 

1,056 

880 

3,499 

1,395 

570 

513 

656 

2,061 

2,803 

832 

728 

520 

251 

976 

589 

516 

1,138 

1074 


74,876 
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COUNTIES. 


Alameda .... 

Alpine.. 

Amador.. 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

Fresno  ...v 

Humboldt 

Inyo 

Kern 

Klamath... , 

Lake 

Lassen 

Los  Angeles 

Marjn 

Mariposa 

Mendocino. 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino... 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo.. 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou 

Solano 

Sonoma 

Stanislaus , 

Sutter , 

Tehama 

Trinity 

Tulare 

Tuolumne...,, 

Ventura 

Yolo 

Yuba .' 


Totals., 


Number  of  Children-  Ukder  Pivk  years 
or  AGE  IN  1875. 


White. 


4,596 

55 

1,017 

1,493 

718 

1,179 

1,370 

157 

848 

674 

1,343 

196 

490 


648 

328 

3,109 

752 

321 

1,312 

576 

340 

66 

1,437 

1,356 

1.866 

1,019 

410 

1,102 

770 

804 

648 

22,928 

2,103 

974 

1,130 

1,074 

3,447 

1,414 

541 

518 

693 

2,083 

2,964 

835 

709 

640 

273 

1,348 

519 

532 

1,215 

1,063 


Negro. 


78,003 


48 


Indian, 


9 

1 

8 

16 

4 

4 

8 

11 

12 

5 

4 

3 

47 

2 

8 

15 

5 


6 

3 
4 
2 
4 
10 


9 
16 


385 


3 
1 

12 
6 
8 

35 


34**' 

6 

2 

1 

4 
96 

11 

20 



6 

21 

4 

7 

1 
31 

14 

4 

11 


Total. 


4,644 

55 

1,027 

1,517 

718 

1,1^7 

1,370 

165 

871 

683 

1,393 

196 

492 


651 

329 

3,129 

758 

337 

1,350 

578 

340 

66 

1,441 

1,369 

1,881 

1,024 

416 

1,138 

770 

805 

663 

23,024 

2,123 

974 

1,130 

3,084 

3,468 

1,422 

572 

518 

713 

2,090 

2,979 

837 

713 

653 

279 

1,350 

620 

534 

1,224 

1,080 


78,650 


18-0 
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COUNTIES. 


Number  or  Children  between  Five  anb 
Seyenteen  years  of  age  who  hate  at- 
tended Public  •Schools   at  any   time 

DURING  the  yeah  1874. 


Alameda 

Alpine 

Amador..... 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Novte 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern 

Klamath 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada 

Placer 

Plumas .... 

Sacramento 

San  Benito 

San  Bernardino. . 

San  Diego 

San  Francisco  .... 

San  Joaquin 

San  Luis  Obispo, 

San  Mateo 

Santa  Barbara.... 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura , 

Yolo 

Yuba 

Totals 


White. 


6,498 
91 
1,802 
2,314 
1,690 
1,401 
1,974 

274 
1,863 

638 
1,650 

249 

390 

192 

895 

496 
3,389 
1,003 

550 
1,899 

906 

645 
85 
1,7J0 
1,782 
3,253 
1,934 

583 
4,086 

862 
1,089 

827 

23,537 

3,911 

925 
1,329 

779 
4,825 
1,905 
1,051 

895 
J, 118 
3,009 
4,762 
],514 
J, 213 

944 

397 
1,517 
1,298 

619 
1,778 
1,771 


105,107 


Negro. 


51 


16 
16 


4 
'l3* 


30 
'22* 
***9* 


3 

1 
85 
29 


2 

1 

21 

21 

9 

5 

15 

26 

18 


3 

5 

14 


10 

48 


614 


Indian. 


3 
13 
17 
15 

9 


21 
"1* 


5 
22 
26 

1 
2 

1 

1 

48 

4 

23 
*"5* 


3 
11 

1 
1 
2 
1 
6 


169 


Total. 


5,651 
91 
1,818 
2,336 
1,694 
1,405 
1,977 

287 
1,893 

653 
1,669 

249 

392 

192 

895 

497 
3,419 
1,008 

572 
1,920 

915 

646 
85 
1,716 
1,806 
3,280 
1,934 

584 
4,138 

862 
1,092 

831 

23,622 

3,940 

926 
1,332 

780 
4,846 
1,926 
J, 083 

900 
1,136 
3,036 
4,775 
1,514 
1,213 

983 

411 
1,523 
1,313 

621 
1,789 
1,825 


105,890 
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COUNTIES. 


Number  of  Children  between  Tive  anx 
Seventeen  years  of  age  who  hate  at- 
TENDED   Public   Schools  at  any   time 

DURING  THE  YEAR  1875. 


"White. 


Negro. 


Indian. 


Total. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa ., 

Contra  Costa 

Del  Norte 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern 

Klamath 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino.... 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo.< 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter , 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba 


Totals 


6,395 
73 
1,918 
2,703 
1,690 
1,673 
2,217 

329 
1,782 

785 
1,986 

306 

631 


1,044 

492 
4,142 
1,117 

632 
1,993 

868 

690 
94 
2,089 
1,988 
3,592 
2,097 

638 
4,283 

969 
1,279 

854 
26,135 
4,062 
1,100 
1,523 
1,201 
4,869 
2,067 
1,120 

898 
1,288 
3,222 
6,244 
1,652 
1,295 

968 

433 
1,915 
1,404 

693 
1,911 
1,845 


115,983 


61 


17 
14 


12 


23 


28 
if 
"9" 


3 
15 
30 

4 


70 
"4* 


76 

29 

3 


3 

18 

22 

4 

5 

16 

17 

15 

5 

4 

38 

3 

15 

16 


17 
40 


657 


18 

16 

2 

59 


2 
6 

1 

3 

47 


36 


1 
10 

1 
1 


256 


6,460 
73 

1,935 
2,722 
1,692 
1,585 
2,217 

347 
1,821 

787 
2,048 

S05 

536 


1,044 

494 
4,176 
1,118 

652 
2,040 

877 

690 
94 
2,094 
2,006 
3,625 
2,101 

640 
4,353 

959 
1,283 

857 
26,211 
4,091 
1,108 
1,523 
1,209 
4,887 
!2,080 
1,160 

903 
1,309 
3,246 
5,262 
1,(>57 
1,299 
1,007 

446 
1,931 
1,420 

693 

1,8^9 


116,896 
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COUNTIES. 


AJameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa..... 

Del  Norte....". 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern 

Klamath 

liake 

Lassen 

liOs  Angeles 

Marin 

Mariposa... 

Mendocino 

Merced 

!Modoc , 

Mono ..... 

Monterey 

Napa 

Nevada 

Placer 

Plumas , 

Sacramento 

San  Benito..., 

Han  Bernardino.. 

San  Diego ..... 

San  Francisco 

San  Joaquin 

San  Luis  Obispo., 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou 

Solano 

Sonoma .".... 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba 


Totals,, 


NUIBER  OF  ChILDREX  BETWEEN  ElYE  AND 
SrVBNTEBN  YEARS  OF  AGE  WHO  HAVE  AT- 

TiNDBD  Private  Schools  at  any  time 

DTRING   THE  SCHOOL  YEAK   OF  1874. 


Yhite. 


690 


83 

132 

33 

91 

187 

9 

87 

32 

160 

12 

9 


34 


Negro. 


Indian. 


538 

346 

5 

66 

23 

6 

1 

98 

234 

S96 

34 

18 

739 

89 

63 

91 

5,841 

175 

104 

292 

235 

1,015 

262 

9 

12 

91 

560 

351 

31 

33 

50 

19 

65 

154 

50 

125 

283 


32 


19 
4 


14,052 


78 


19 


Total. 


694 


84 

132 

33 

93 

187 

9 

88 

32 

160 

12 


34 


538 

348 

5 

78 

23 

5 

1 

98 

234 

398 

36 

18 

740 

89 

63 

95 

5,873 

175 

104 

293 

235 

1,035 

266 

10 

12 

91 

660 

363 

31 

33 

50 

19 

65 

154 

50 

125 

289 


14,149 
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COUNTIES. 


Marij 
Menaocino, 


Alameda 

Alpine 

Amador 

Butte 
Calaveras 
Colusa 

Contra  Costa, 
Del  Norte 
EI  Dorado, 

Fresno. 

Humboldt 
Inyo 
Kern 
Lake 

Ijassen .  _ 

Los  Angeles, 
Maria 
ripi 
nac  _ 
Merced, 
Modoc. 
Mono 
Monterey. 
Napa..., 
Nevada 
Placer. 

Piumas 

Sacramento 

San  Benito 

San  Bernardino. 

ban  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo. 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz. 

Shasta 

Sierra 

Siskiyou 

Solano.... 

Sonoma ... 

Stanislaus 

Sutter... 

Tehama 

Trinity, 

Tulare 

Tuolumne 

X^ntura., 

Yolo. 

Yuba. 

Totals. 


I  NuMBMK  OF  Children  between  Five  ax: 
Seventeen  years  or  agb  wh6  ttJvv  /^ 
TENDED  Private  Schools  ^^^n/™ 

DITRING  THE  SCflOOL  YeaR   OF  1876^ 


16,021 
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COUNTIES. 


attk:nJ>bi>  School  at  ai*i 


■White»  Negro.       Indmn. 


Total. 


Alameda • 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa ■ 

Del  Norte 

El  Dorado ' 

I'resno..- 

Humboldt 

Inyo 

Kern 

Klamath 

Lake...'.' • 

Lassen 

Xjos  Angeles 

Harm 

Mariposa •••• 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Kapa 

ISevada 

Placer 

Plumas 

Sacramento < 

San  Benito..; ' 

San  Bernardmo... 

San  Diego. — 

San  T' ran  Cisco 

San  Joaquin. ■ 

San  Luia  Obispo.. 

San  Mateo. 

Santa  Barbara...  . 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra •• 

Siskiyou 

Soiano 

Sonoma ■ 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare..' 

Tuolumne 

Ventura 

Yolo 

Yuba 

Totals 


528 
244 
309 
17 
1,031 
546 
843 
448 
190 
1,212 
388 
653 
754 
8,528 
953 
812 
487 
891 
1,826 
807 
284 
177 
334 
818 
1,345 
28L 
227 
334 
135 
567 
463 
342 
478 
466 


38,514 


25 


10 


27 


353 


811 


478 
355 
490 

487 

39,675 
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COUNTIES. 


Number  of  Children  between  Five  anp 

SeTENTEBN  years  of  age  who 'HATE  not 
ATTENDED    SCHOOL    AT    ANY   TIME    DTJBINO 

THE  School  Year  of  1875. 


White. 


Alameda.. 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern 

Lake 

Lassen 

Los  Angeles........ 

Marin 

Mariposa 

Mendocino 

Merced  

Modoc 

Mono 

Monterey ..., 

Napa 

Nevada ,. 

Placer 

Plumas 

Sacramento 

San  Benito... 

San  Bernardino... 

San  Diego 

San  Fran  CISCO 

San  Joaquin 

San  Luis  Obispo. 

San  Mateo 

Santa  Barbaia...., 

Santa  Clara 

Santa  Cruz 

Shasta. 

Sierra 

Siakiyou 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba  

Totals 


2,199 

12 

393 

665 

453 

612 

589 

78 

410 

519 

609 

83 

436 

270 

164 

2,650 
313 
212 
607 
272 
148 
15 

1,033 
501 
686 
314 
159 

1,354 
398 
579 
829 

8,663 
941 
796 
478 
734 

2,332 
861 
243 
178 
292 
797 

1,302 
218 
221 
356 
124 
784 
388 
380 
621 
411 


38,461 


Negro. 


27 


7 
14 

3 

7 
5 
3 

7 
9 

1 
2 
3 

1 

'li" 

6 
5 
3 
6 


12 
10 


15 

1 

1 
13 
53 
13 

"2" 

3 
22 

7 

3 

1 

6 

9 

4 

4 

5 

5 

6 
.  ..^.. 

13 


346 


Indian. 


36 

11 

15 

3 

19 

20 

19 

74 

3 

2 

17 

2 

53 

3 

28 

118 

1 

1 

1 

3 

5 

1 

6 

13 

8 

**'io" 

48 


10 

2 
93 

2 
62 
11 
61 

'"'2' 

14 

17 

10 

7 

..  ..^., 

7 


839 


Total. 


2,233 
12 
400 
605 
467 
634 
697 
100 
437 
547 
684 
88 
440 
288 
156 

2,716 
322 
245 
728 
279 
149 
16 

1,048 
516 
690 
323 
172 

1,377 
399 
590 
890 
♦8,716 
954 
802 
480 
737 

2,364 
870 
339 
181 
360 
817 

1,367 
222 
228 
375 
141 
800 
400 
380 
534 
431 


39,646 
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COUNTIES. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras... 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

I^resno 

Humboldt 

Inyo 

Kern 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced 

Modoe 


Mono 

Monterey 

Napa 

Nevada .* 

Placer ■ 

Plumas 

Sacramento 

San  Benito • 

San  Bernardino 

San  Diego - 

San  Prancisco 

San  Joaquin 

San  Luis  Obispo 

San  Mateo 

Santa  Barbara... 

Santa  Clara ■ 

Santa  Cruz.. 

Shasta. 

Sierra 

Siskiyou ♦•• 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba  


Totals.- 


Ntjmbee     Mongolian 

ChILDEEN  TTITDER 

Seventeen  Years  of 
Age. 


NumberMongoman 
Children,  be- 
tween Five  and 
Seventeen  Years 
or  Age,  attend- 
ing School. 


1874^ 


1875. 


246 

10 
15 


2 

1 

32 


25 
38 
11 


8 

6 

19 

20 

10 

128 

4 

15* 

1,286 


251 

37 

13 

10 

5 

1 
23 

1 
7 
2 
6 


891 

4 

8 

8 

20 


1 
28 
14 

9 
34 

5 
18 


2 
20 
50 
4 
5 
10 
14 
20 
32 


3 
3 

855 

25 

1 

1 

12 
138 


16 
2 
5 

28 


2,131 


3 

8 

10 
3 
9 

1 


2 
13 


7 
27 


2,532 


1874. 


11 


1 


308 

1 
1 


7 
18 


1875. 


471 


92 
'"9 


64 
3 
2 


61 

2 


88 
2 


1 

11 

1 

1 


354 
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Table  No.  1— Conlicued. 


la-C) 


COUNTIES. 

Nttmbbr  of  Deaf  ani 
Dumb  Children  be 
tween     Five     ani 

TWKNTT-ONE    YeARS 

OF  Age. 

>  Number  of  Blind 

Children,       be- 

>  TWEEN  Five  and 

>  Twenty-one  Y'rs 
OF  Age. 

1874. 

1875. 

1874. 

1875.' 

Alameda .  , 

6 

5 

8 

Alpine 

3 

Amador 

Butte t ; 

1 
2 

1 

1 

1 

1 



Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

1 

i* 

2 

! i 

El  Dorado 

Tfresno 

i 

Humboldt 

Inyo 

Kern. 

1 

1 

1 

* *i 

*i 

2 

Lake 7 

2 
4 

***  *i 

1 

3 

Lassen , 

Los  Angeles.. 

Marin 

Mariposa *.*** 

6 

*i 

'i 

2 

Merced  * 

Modoc 

.........  ......... 

Mono 

Monterey 

2 

3 

1 

1 

3 
2 

1 

7 
3 

Napa 

'2 

2 

i 

2 

1 

2 

Placer l^Z^'^,^!!^JZ 

Phimas  , 

.../.*.. 

1 
1 

San  Benito 

i 

1 


oan  iJernarclino.. 

San  Diego. 

San  Francisco .[[", 

San  Joaquin „' 

26 

1 
5 

1 

1 

San  Luis  Obispo 

1 

'2 

1 

San  Mateo 

Santa  Barbara *... 

Santa  Clnrn 

" 'i 

4 

1 

Santa  Cruz 

1 

1 

Shasta 

Sierra '']''[ 

Siskiyou 

2 
1 
1 

1 
2 
1 
1 

\ *  1 

"i ' 

2 
2 

Solano !....!"!..*...!!!...",!'! 

Sonoma ...'.....,.! 

Stanislaus !!.'.*..'..!.!."! ....     \ 

• *v 

3 

i 

1 

4 

1 

Sutter. 

Tehama *. 

Trinity 

Tulare, ^^^ziiz^iizizz':: 

Tuolumne., 

Ventura 

Yolo 

Yuba :;;::;:  ;z;;:;;;:;;:;:;;;:;z:;:: 



X 



-.^ . 

Totals 

71 

53 

26 

^ 
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Table  Ko.  1~— Continued. 


COUNTIES. 


Alameda 

Alpine* 

Amador * 

Butte 

Calaveras — 

Colasa ' 

Contra  Costa 

Del  :f^orte 

El  Dorado 

Eresno 

Humboldt 

Inyo 

Kern 

Klamath 

Dake 

Da -sen 

Dos  Angeles 

Marin 

Mariposa 

Hendocino 

Merced 

Modoc 

Mono r, 

Monterey ■ 

Napa 

Nevada. 

Placer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino.... 

San  Diego 

San  Fran  Cisco 

San  Joaquin 

San  Duis  Obispo.. 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou 

Solano.. 

Sonoma* 

Stanislaus 

Sutter 

Tehama , 

Trinity* ^ 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba 


Natiyittc  of  Child fiEN. 


1874. 


Native  born, 
native  pa- 
rents. 


Native  born, 

one  parent 

Eoreign. 


Totals 


5,277 

T,6*32*" 
3,094 
1,104 
2,633 
1,637 
3V)2 
1,536 
1,517 
2,342 
289 
834 
290 
1,525 
673 
7,049 
914 
578 
3,169 
1,352 
1,223 
128 
2,763 
2,386 
2,659 
1,685 
727 
4,023 
1,489 
2,011 
1,519 
12,240 
4.264 
2;074 
1,275 
2,332 
5,591 
2,533 
1,413 
226 
1,390 
3,299 

l,95i"* 

1,678 
1,522 


2,719 
1,302 

1,222 
2,563 
1,898 


1,200 

"'385 
456 
399 
223 
420 
70 
630 
78 
332 
43 
54 
36 
122 
64 
1,178 
417 
113 
224 
122 
52 
3 
564 
453 
967 
416 
155 
1,080  * 
191 
253 
309 
5,956 
799 
324 
452 
263 
1,244 
591 
265 
146 
373 
732 

'419" 

233 

132 


Native  born, 

both  parents 

Eoreign. 


109,742 


169 

222 
169 
220 
469 


24,207 


•  Superintendent  failed  to  report. 


5,619 

'T,227*" 
795 
1,542 
252 
1,975 
142 
1,174 
126 
747 
195 
247 
89 
144 
23 
3,477 
1,029 
539 
454 
279 
51 
35 
788 
834 
2,652 
1,267 
322 
3,523 
338 
822 
479 
40,056 
1,995 
246 
1,339 
172 
4,263 
1,189 
360 
489 
503 
2,411 

29i' 

366 
194 


Eoreign 
born. 


221 
990 
126 
727 
1,263 


85,887 


331 

"*83 

90 

32 

44 

107 

8 

8 

16 

98 

7 

2 

3 
16 


108 

104 

10 

65 

1 


62  I 

105  I 

106  I 
42  f 

11  I 

90  I 
37  I 
21  I 

91  I 
2,299  I 

52  I 

50  i 
105 

31 
125 

94 
5 


6 

33 
18 


25 
36 
25 

42 
45 

"1797 
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Table  No.  1 — Continued. 


COUNTIES. 


Alameda 

Alpine* 

Amador 

Butte 

Calaveras...' 

Colusa 

Contra  Costa 

Del  Norte , 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa ..., 

Mendocino 

Merced 

Modoc ..., 

Mono 

Monterey 

Napa 

Nevada , 

Placer 

Plumas 

Sacramento.. 

San  Benito.... 

San  Bernardino 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra  

Siskiyou 

Solano 

Sonoma.. , 

Stanislaus 

Sutter 

Tehama , 

Trinity 

Tulare  

Tuolumne.v , 

Ventura... 

Yolo 

Yuba .*  *  *  *'* 


Totals 


Nativity  of  Childreis-, 


1875. 


Native  born, 
native  pa- 
rents. 


6,020 

'*"iV805*' 
3,593 
1,192 
3,037 
1,697 

400 
1,584 
l,59i 
2,750 

280 
1,177 
1,699 

823 
7,284 

919 

694 
3,276 
1,303 
1,035 

128 
3,113 
2,382 
2,252 
1,789 

809 
4,014 
1,608 
2,242 
1,648 
13,319 
4,696 
2,410 
1,385 
2,908 
6,830 
2,732 
1,503 

427 
1,468 
3,289 
6,904 
1,934 
1,671 
1,706 

497 
3,727 

731 
1,349 
2,683 
1,906 


125,119 


Native  born, 

one  parent 

Eoreign. 


1,318 

*3l6'* 

431 

275 

218 

458 

66 

518 

168 

452 

58 

86 

120 

93 

1,281 

348 

188 

262 

177 

56 

16 

727 

506 

985 

545 

129 

513 

220 

185 

349 

6,282 

756 

243 

418 

219 

1,577 

686 

238 

123 

287 

646 

1,042 

257 

192 

143 

218 

214 

1,389 

169 

248 

534 


26,962 


'  Superintendent  failed  to  report. 


Native  born, 

both  parents 

Foreign. 


6,172 

****1*273** 

985 

1,429 

218 

2,133 

148 

1,U2 

262 

966 

257 

204 

187 

57 

1,304 

1,090 

476 

526 

254 

52 

34 

869 

1,109 

3,122 

1,203 

306 

3,743 

363 

334 

480 

42,886 

1,789 

301 

1,603 

222 

4,193 

1,169 

339 

449 

661 

2,630 

1,791 

429 

370 

211 

493 

227 

1,276 

123 

807 

1,239 


93,776 


Eoreign 
born. 


715 

31 

38 

37 

73 

146 

15 

60 
99 

29 

13 
13 
190 
55 
13 
132 
35 
13 

47 

142 

238 

40 

12 

136 

35 

14 

23 

2,413 

127 

32 

168 

30 

509 

62 

9 

12 

12 

155 

245 

26 

29 

20 

17 

36 

11 

15 

59 

73 


0,444 


Digitized  by 


Google 


COUNTIES. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern 

Klamath  .  ..• 

Lake..... 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced ■ 

Modoc 

Mono .. 

Monterey 

Napa 

Nevada 

Placer  

Plumas 

Sacramento 

San  Benito...; 

San  Bernardino.... 
San  Diego 

San  Prancisco 

San  Joaquin 

San  Luis  Obispo. < 
Ban  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra — 

Siskiyou 

Solano 

Sonoma  

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura 

Tolo 

Yuba 


Totals. 
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TABLE     No.    2. 

School  SfatisUcs. 


Whole  Number  of 
Boys  Enrolled. 


1874. 


2,869 

48 

9S3 

1,278 
911 
828 

1,163 
156 

1,018 
390 

1,033 
142 
211 
78 
478 
275 

2,075 
528 
365 

1,170 

528 

358 

56 

1,625 

1,045 

1,852 

1,030 
346 

2,402 


622 

374 

16,237 

2,755 

515 

764 

563 

3,039 

1,202 

595 

454 

569 

1,652 

2,438 

895 

690 

529 

187 

625 

709 

333 

1,078 

1,122 


63,138 


1875. 


3,195 

36 

1,060 

1,361 

869 
968 

1,282 
201 

1,048 
521 

1,264 
141 
255 


596 

266 

2,285 

542 

341 

1,196 

576 

375  - 

66 

1,254 

1,096 

1,969 

1,203 

391 

2,384 

568 

705 

419 

16,937 

2,828 

636 

789 

690 

3,009 

1,279 

633 

486 

709 

2,032 

3,080 

956 

722 

544 

233 

992 

844 

421 

1,136 

1,104 


Whole  Number  oe 
Girls  Enrolled). 


Total  Number 
Enrolled. 


68,493 


1874. 


2,720 

40 

901 

1,193 
857 
725 

1,007 
158 
953 
309 
871 
122 
206 
72 
456 
279 

1,691 
518 
345 

1,096 

490 

308 

29 

1,322 
966 

1,689 
914 
330 

2,251 


1875. 


536 

330 

14,622 

2,754 

459 

619 

427 

2,682 

1,009 

566 

503 

526 

1,388 

2,273 

783 

643 

493 

168 

626 

634 

341 

966 

936 


57,102 


3,066 
33 

1,009 

1,281 
833 
8.9 

1,157 
186 
947 
418 

1,056 
142 


614 

278 

1,952 

531 

366 

1,203 

543 

229 

36 

1,161 

1,015 

1,805 

1,059 

347 

2,401 

.469 

670 

399 

15,138 

2.792 

498 

650 

539 

2,777 

1,147 

572 

483 

678 

1,562 

2,820 

857 

701 

563 

210 

1,000 

733 

421 

1,020 


62,437 


1874. 


5,589 

88 

1,834 

2,471 

1,768 

1,553 

2,170 

314 

1,971 

699 

1,904 

264 

417 

150 

934 

554 

3.766 

1.046 

710 

2,266 

1,018 

666 

85 

2,947 

2,011 

3,541 

1,944 

676 

4,653 


1,158 

704 

30,859 

5,509 

974 
1,383 

990 
5,721 
2,211 
1,161 

957 
1,095 
3,040 
4,711 
1,678 
1,333 
1,022 

355 
1,251 
1,343 

674 
2,044 
2,058 


120,240 


1875. 


6,261 
69 
2,069 
2,642 
1,702 
1,787 
2,i39 

387 
1,995 

939 
2,320 

283 

543 


1,210 

544 

4,237 

1,073 

707 
2,399 
1,119 

604 

102 
2,415 
2,111 
3,774 
2,262 

738 
4,785 
1,037 
1,375 

818 
32,075 
5,620 
1,134 
1,439 
1,229 
5,786 
2,426 
1,205 

969 
1,387 
3,594 
5,900 
1,813 
1,423 
1,107 

443 
1.992 
1,577 

842 
2,156 
2,067 


130,930 


COUNTIES. 


Totals.. 
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Table   No.    2— Continued, 


Atbraqe  Number 
Belonging. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colui^a 

Contra  Costa ,...., 

Del  Norte 

EI  Dorado 

EresDO  

Humboldt 

Inyo 

Kern , 

Klamath 

Lake .... 

Las-sen 

Los  Angeles 

Marin 

Maripo&a 

Mendocino 

Merced 

Modoc , 

Mono , 

Monterey , 

Napa 

Nevada 

PUcer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino , 

San  Diego 

San  E^-ancisco  

San  Joaquin .-- 

San  Luis  Obispo 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta .. 

Sierra ,,,„  *' 

■Siskiyou 

Solano 

Sonoma 

Stanislaus  .'.'.'"' 

Sutter ;., 

Tehama ',\..' ..  . 

Trinity... 

Tulare...  ^^'^^'^^^'^Z 

Tuolumne ! 

Ventura 

Yolo ;;;;;;;'.;"" 

Yuba 


1874. 


1875. 


4,181 
12 
1,232 
1,703 
1,137 
998 
1,299 
230 
1,340 
499 
1,115 
165 
306 
124 
656 
381 
2,086 
736 
470 
1,328 
553 
468 
64 
1,732 
1,282 
2,451 
1,357 
455 
3,513 


607 

536 

20,982 

3,285 

670 

839 

514 

3,566 

1,374 

811 

742 

896 

2,214 

3,193 

1,080 

968 

650 

281 

867 

970 

388 

1,308 

1,193 


79,807 


4,852 
50 
1,562 
1,731 
1,181 
1,119 
1,529 

265 
1,404 

518 
1,415 

183 

364 


739 
424 
2,307 
730 
412 
1,409 
583 
508 
64 
1,528 
1,426 
2,649 
1,604 
484 
3,185 
675 
785 
504 
22,151 
3,243 
744 
914 
677 
3,795 
1,525 
807 
715 
1,000 
2,475 
3,770 
1,162 
926 
699 
345 
1,124 
1,187 
443 
1,418 
1,328 


Average  Daily 
Attendance. 


1874.  1875. 


3,859 
11 
1,089 
1,500 
1,018 
837 
1,140 
202 
1,211 
431 
990 
H4 
267 
115 
527 
350 
1,874 
676 
435 
1,177 
491 
399 
60 
1,571 
1,256 
2,150 
1,192 
415 
3,162 


515 

481 

19,434 

2,961 

602 

747 

449 

3,231 

1,237 

710 

645 

806 

2,020 

2,936 

954 

848 

580 

261 

776 

857 

340 

1,164 

1,180 


86,637 


72,283 


4,458 
42 
1,382 
1,537 
1.064 

963 
1,357 

232 
1,248 

457 
1,248 

159 

328 


637 
390 
2,049 
642 
360 
1,243 
527 
441 
57 
1,356 
1,251 
2,356 
1,338 
431 
2,695 
.  592 
675 
440 
20,830 
2,897 
679 
815 
608 
3,480 
1,367 
694 
649 
906 
2,229 
3,437 
1,016 
710 
603 
316 
956 
1,058 
388 
1,273 
1,171 


78,027 


Percentage  jdf 
Attendance  on 
Average  Num- 
ber Belonging. 


1874. 


92.3 

85. 

88,50 

88. 

89. 

83. 

88. 

87.89 

90. 

86.2 

89.75 

87. 

87. 

92.74 

80. 

91. 

90. 

92. 

91.15 

88. 

89. 

81, 

93. 

89. 

88. 

88. 

86. 

91. 

87. 


85. 

90. 

93. 

90. 

89. 

89. 

87. 

89. 

90. 

88. 

86. 

90. 

93. 

91.95 

88. 

87. 

89. 

92,88 

91. 

88. 

87. 

89. 

86. 


1875. 


91.88 

84. 

88.47 

88.80 

89.24 

86.06 

88.70 

87.50 

88.89 

88.23 

88.19 

86.90 

90.10 


86.19 

91.82 

88.80 

88.01 

89.80 

88.24 

90.15 

86.81 

88.13 

88.78 

87.72 

88.93 

83.41 

89.15 

84.61 

87.70 

86.02 

87.30 

94,03 

89.32 

91.26 

89.14 

89.80 

93.54 

89.63 

86.00 

90.76 

90.53 

90.34 

91.17 

87.44 

76.67 

86.26 

91.59 

85.05 

89.13 

87.58 

89.77 

88.18 


90.57    I 


90.06 


Average, 
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Table    No.    2 — Continued. 


COUNTIES. 


Tot  AT.   Number    of 
School  Districts. 


1874. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

Tresno 

Humboldt 

Inyo 

Kern  

Klamath , 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Benito .♦ 

San  Bernardino... 

San  Diego 

San  Francisco 

San  Joaquin. 

San  Luis  Obispo.. 

San  Mateo 

Santa  Barbara.... 

Santa  Clara 

Santa  Cruz 

Shasta....! 

Sierra  

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter... 

Tehama , 

Trinity 

Tulare 

Tuolumne..... 

Ventura........ 

Yolo  

Yuba 


Totals.. 


37 
5 
29 
50 
31 
43 
35 
8 

39 

25 

31 

8 

9 


1875. 


21 
11 
43 
25 
14 
42 
20 
23 
4 
43 
37 
40 
45 
24 
57 


20 
21 
12 
72 
24 
24 
8 
52 
28 
25 
23 
34 
43 
87 
41 
37 
21 
10 
29 
19 
11 
41 
31 


1,512 


37 

5 

31 

50 

33 

45 

36 

8 

40 

28 

35 

9 

9 


25 
12 
45 
26 
14 
44 
22 
22 
4 
32 
42 
40 
44 
23 

15 
20 
21 
12 

72 
24 
24 
12 
52 
28 
25 
23 
34 
43 
92 
42 
36 
24 
11 
44 
22 
12 
41 
33 


1,579 


NUMBKR       OF       NeVP- 

Districts    Organ- 
ized, 


1874. 


85 


1875. 


10 
5 

1 


4 
4 
17 
2 
1 
2 
1 


145 
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Table    No.    2— Continued. 


COUNTIES, 


Alameda 

Alpine 

Amador 

Butte 

Calaveras  

Colusa , 

Contra  Costa. 

Del  Norte 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern 

Klamath 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Menaocino 

Merced 

Modoc  

Mono 

Monterey ,. 

Napa 

Nevada  

Placer... , 

Plumas  , 

Sacramento  

San  Benito 

San  Bernardino.... 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo., 

San  Mateo 

Santa  Barbara..... 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou... 

Solano  

Sonoma 

Stanislaus 

Sutter  

Tehama' 

Trinity.; 

Tulare  

Tuolumne 

Ventura 

Yolo 

Yuba 


Number  of  First 
Grade  Schools. 


1874. 


64 

1 
10 
11 
14 
16 
28 

2 
23 

3 
14 


1875. 


Number  of  Sec- 
ond     Grade 
Schools, 


1874. 


3^umbbr  of  Third 
tsade  Schools. 


1875. 


55 


13 


21 
10 


19 

16 

4 


13 
14 
26 
29 
14 
42 


9 
13 
17 

23 

24 

2 

35 

13 

15 

7 

4 


18 

2 

29 

11 

5 

23 

11 

4 


26 
1 

17 

31 

10 

19 

7 

7 

16 

17 

22 

2 

3 


6 

5 

14 

69 

4 

13 

6 

32 

7 

8 

9 

14 

23 

34 

10 

5 

3 

3 

1 

4 

6 

23 

11 


Totals. 


718 


7 
19 
24 
30 
14 
56 

8 

7 

9 
14 
^S 

4 
20 

9 
42 
10 

9 

4 
13 
29 
56 
16 

6 

3 

1 

4 
10 

3 
27 
13 


3 

1 
25 
10 
14 
22 

6 


22 
21 
20 
16 
7 
24 


875 


14 

9 
10 
17 

11 
12 

6 
35 
12 
12 

9 
13 
25 
49 
21 
20 
10 

5 
16 
11 

6 
18 
19 


32 
2 
17 
27 
12 
21 

4 
7 
10 
28 
1 
6 


1874. 


737 


7 

6 
30 
11 

9 
22 
13 

8 

4 
20 
19 
24 
15 

5 
28 

3 

14 
10 
11 
.11 
16 
13 

6 
22 
16 
13 
14 
18 
27 
32 
22 
23 
7 
8 
25 
10 
9 
13 
23 


30 
3 
9 
17 
10 
8 
9 
1 
4 
6 
6 


6 

11 

15 

8 

2 

8 

2 

11 

4 

19 

13 

13 


770 


12 

8 

3 

29 

27 

14 

6 

9 

23 

34 

13 

13 

14 

4 

12 

9 

2 

9 

15 


-50 


1875. 


34 
3 

14 
22 
9 
6 
7 
4 
2 
9 
7 
1 
4 


3 

6 
13 

7 
3 
7 
2 
10 


17 

6 

18 


1 

4 

10 

22 

8 

2 

1 

13 

2 

27 

2Q 

13 

9 
4 

7 

43 

20 

9 

6 

8 

18 

45 


19 
4 

17 
8 
4 

11 

12 


545 
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Table  No.  2 — Continued. 


COUNTIES. 

Total  Number  of 
Schools. 

Number   of    New 
School      Houses 
Erected. 

1874. 

1875. 

1874. 

4 

1875. 

AlftTn<*<ia  ...*•».•••*»»•»•«•«•  »•»••••••  •».•».*•*  •«.•.»«*••  .«•«%. 

110 

5 

36 

59 
34 
48 
44 
10 
43 
26 
42 
8 
12 

121 
5 

40 
62 
38 
60 
47 
10 
44 
32 
50 
9 
14 

2 

6 

A  ]-ninfi 

Amador  ... 

1 
4 
3 

2 

3 

Butte 

4 

Calaveras 

3 

Colusa <... 

7 

Contra  Co<5ta   ..    .  ...    .  .....  ......     .................. 

1 

Del  Norte 

1 

2 
6 
5 

2 

2 

1 

El  DoTSflo       

2 

Fresno     .......  ..........  .•*•«..........»*««  .............. 

6 

Humboldt.... 

5 

Inyo.....     .........        ...•«..•.........•.....>..•.. 

Kern 

TClamatli 

Lake  

Tjassen 

22 
12 
61 
28 
16 
49 
24 
23 
4 
54 
48 
59 
53 
22 
76 

28  • 

14 

72 

29 

17 

52 

26 

22 
4 

44 

44 

66 

53 

23 
106 

19 

22 

21 

51 

99 

29 

37 

22 
107 

46 

31 

24 

89 

74 
1.S8 

45 

38 

29 

13 

46 

28 

16 

51 

48 

1 
1 
8 

5 

2 

X/OS  An  gel  eg * 

9 

Harin.. .. « 

4 

IVIariDosa  .     ..............  ......................  ...  ...... 

4 

2 

J|rj^g|«(J(J(J  , , 

2 

IVTodoc 

2 

2 

JVlontftrev 

4 
2 
4 
3 

5 

^apji ...  

4 

"Nevada 

5 

Placer 

3 

Plumas  ...... , ,...». 

1 

Sacramento 

2 

2 

San    Bpnito 

5 

San    Rf^rnardiTio.    ... ...    *..... 

22 
27 
51 
99 
27 
33 
15 
96 
46 
34 
24 
36 
71 
117 
44 
38 
27 
12 
29 
24 
14 
50 
45 

3 

San  Dioffo .....  ......  ..... 

San  Francisco..... .« 

5 

San  Joaquin 

1 
4 
2 
2 

2 
2 

2 

4 

San  Luis  Obispo 

1 

San  Mateo.. 

4 

Santa  Barbara 

7 

Santa  Clara.. 

2 

Santa  Cruz 

2 

Shasta..  ..." 

4 

Sierra 

1 

Siskivoli 

3 

Solano ,..., 

Sonoma 

2 
6 
6 

1 
3 

1 

5 
5 

Stanislaus 

5 

Sutter 

1 

Tehrtnia , 

3 

Trinity , 

1 

Tulare     ... 

19 

Tuolumne   ..  .. 

r*'i 

Ventura 

2 
4 

Yolo    

4 

Yuba 

1                      3 

Totals 

2,005 

2,190 

99 

175 
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Table  No.  2 — Continued. 


COUNTIES. 


Alameda 

Alpine , 

Amador 

Butte ... 

Calaveras 

Colusa 

Contra  Costa...., 

Del  Norte 

El  Dorado 

Fresno , 

Humboldt 

Inyo 

Kern 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey, 

Napa 

Nevada 

Placer 

Plumas 

Sacramento. 

San  Benito 

San  Bernardino... 

San  Diego..... 

San  Prancisco 

San  Joaq-uin 

San  Luis  Obispo.. 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra  .,.,[.. 

Siskiyou 

Solano !.. 

Sonoma 

Stanislaus ."...!!! 

Sutter 

Tehama 

S7^ty 

iulare 

Tuolumne 

Ventura 

Yolo 

Yuba ;;:;:;;.:: 


Totals., 


Districts  having  suit- 
able   ACCOMMODATIONS 

FOB  AZL   Pupils   who 

MAT    VriSH    TO    ATTEND 

School. 


1874. 


24 

5 
22 
40 
29 
20 
26 
5 
85 
16 
18 
6 
7 
14 
10 
2.5 
18 
14 
33 
14 
7 
3 
23 
34 
28 
38 
12 
54 


9 
14 
51 

67 
15 
22 

1 
30 
21 
19 
16 
22 
34 
72 
29 
27 
18 
10 
10 
19 

9 
36 
15 


1,146 


1875. 


22 
4 
21 
45 
33 
27 
28 


26 

SO 

6 

8 

IT 
11 
30 
19 
14 
35 
19 
12 
1 
13 
41 
32 
39 
9 
52 
10 
8 
12 
51 
72 
17 
25 
5 

40 
24 

23 

19 

28 

39 

83 

36 

28 

21 

10 

31 

20 

12 

34 

35 


1,320 


Districts   not   haying 

SUITABLK  accommoda- 
tions POR  ALL  Pupils 
who  mat  wish  to  at- 
TENi>  School. 


1874. 


13 


/ 

9 
1 

38 
9 
3 
4 
7 

11 
2 
2 
7 
1 

16 
7 


1875. 


9 

5 
15 

1 
18 

3 
12 

7 
11 
21 


10 
6 


4 
9 

1 
7 
22 
6 
6 
7 
9 
7 
8 
8 


18 
■     J 

2 

5 
16 


No 


382 


report. 


15 


17 


2 

15 
6 


19 


8 

5 

14 

2 

7 

12 

9 


1 
9 
2 
7 
13 
6 
5 
5 
7 
8 
9 
7 
8 


13 


324 
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Table  No,  2 — Continued. 


COUNTIES, 


Alameda 

Alpine.... .... 

Amador 

Butte 

Calaveras 

Colusa.... 

Coi^tra  Co&ta 

Del  Norte 

El  Dorado 

iVesno 

Humboldt 

Inyo 

Kern 

Lake 

Lassen 

Los  Angeles 

jVIarin 

Mariposa 

Mendocino 

Merced 

Modoc... 

Mono 

Monterey 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino.. 

San  Diego 

San  Francisco 

San  Joaquin.^ 

San  Luis  Obispo- 

San  Mateo 

Santa  Barbara,... 

Santa  Cl^ra 

Santa  Cruz.. 

Shasta 

Sierra  

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba 


Totals., 


Districts  whose  Schools 
are  provided  with  wa- 
ter-closets. 


1874. 


36 

5 

23 

41 

30 

29 

34 

4 

33 

22 

22 

4 

4 

9 

11 

30 

25 

14 

33 

17 

11 

3 

25 
27 
35 
45 
19 
62. 


11 

7 
51 
68 
11 
21 

8 
41 
22 

8 
20 
21 
31 
68 
37 
28 
15 
10 
15 
19 

9 
33 
20 


1,217 


1875. 


33 

4 

18 

47 

33 

33 

36 

5 

35 

22 

20 

5 

7 

12 

11 

34 

25 

14 

21 

20 

9 

3 

19 
41 
38 
44 
18 
53 
11 
14 
12 
51 
65 
13 
26 
12 
53 
23 
16 
19 
24 
39 
77 
39 
34 
7 
10 
14 
No  report. 
9 
36 
31 


1,295 


Districts  whose   Schools 

ARE   not  provided  WITH 
WATER-CLOSETS. 


1874. 


9 
1 
4 
6 
1 

17 
4 
5 

12 


11 


19 
2 

11 
1 

16 

10 
5 


4 
13 


13 


3 

13 

2 


11 
5 
17 
3 
10 
10 
12 


13 


2 

8 

11 


321 


1875. 


12 
3 


11 


3 
5 
8 

15 
4 
4 

13 
2 

11 


23 

2 

12 

I 
13 


8 
13 

1 


7 

12 

5 

n 

8 

15 

4 

2 

17 


30 

No  report. 

3 

7 

11 
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COUNTIES. 

Districts  whose  Schools 

HAVE   SUEFICIENT 

Grounds. 

Districts  whose   Schools 

HAVE      NOT     sufficient 

Grounds. 

1874. 

1875. 

1874. 

1875. 

A  Ij-impda  *......... «.... 

32 

5 

24 

45 

29 
31 
29 

7 
37 
22 
21 

8 

8 
19 
11 
37 
22 
14 
35 
37 
18 

3 
37 
37 
36 
44 
20 
50 

31 

4 
28 
49. 
33 
39 
35 
8 
39 
30 
28 
9 
8 
20 
13 
41 
20 
14 
36 
20 
20 
3 
27 
41 
35 
41 
22 
54 
16 
19 
21 
51 
73 
25 
27 
12 
53 
25 
27 
18 
34 
34 
91 
42 
31 
22 
10 
40 
No  report. 
12 
40 
38 

5 

6 

Alpine 

A  TYiador 

5 
4 
1 
7 
6 
1 
2 
1 
8 

2 
1 

]3utte 

Calaveras 

Colusa 

Contra  Costa 

5 
1 

Del  Norte 

El  Dorado 

1 

Presno 

Humboldt 

7 

Inyo 

Kern 

Lake 

1 

2 

3 

5 

Lassen 

Los  Anffeles.... 

4 
3 

4 

5 

Marin 

Mariposa 

Mendocino 

7 
2 
4 
1 
4 

8 

Merced 

Modoc 

1 

Mono 

Monterey. 

5 

Napa.. 

Nevada 

4 

1 

3 

25 

5 

Placer 

3 

Plumas 

1 

Sacramento 

San  Benito 

1 

San  Bernardino 

19 
18 
51 
71 
24 
16 
8 
32 
23 
25 
19 
28 
39 
80 
36 
28 
19 
10 
26 
19 
11 
39 
31 

1 

San  Diego 

2 

San  Erancisco 

San  Joaquin 

San  Luis  Obispo 

1 

San  Mateo 

7 

Santa  Barbara 

Santa  Clara 

20 
4 

Santa  Cruz 

5 

Shasta... 

1 

Sierra 

4 
3 

2 

(3 

Siskiyou 

j^ 

Solano 

Sonoma 

13 
1 

Stanislaus 

1 
8 
2 

1 

Sutter '.  ... 

5 

Tehama 

2 

Trinity [ 

Tulare " 

2 

4 

Tuolumne 

No  report. 

Ventura 

Yolo ' 

Yuba ;::...::;::';;:;:::; 

2 

3 
4 

Totals 

1,370 

1,509 

118 

Hi 
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COUNTIES. 


Alameda 

Alpine 

Amador............ 

Butte 

Calaveras 

Colusa 

Contra  Costa .,. 

Bel  Norte 

El  Dorado 

Fresno "' 

Humboldt 

Inyo [' 

Kern , 

Lake , ****. 

Lassen 

Xios  Angeles 

Marin 

Mariposa... 'Z", 

Mendocino .....  =  .,.  , 

Merced .\  ..[ 

Modoc ]'Z 

Mono \ 

Monterey ^ 

Napa  ,...1 ^,.7,7. 

Nevada ._, 

P3acer [J, 

Plumas „,[[, 

Sacramento. 

San  Benito 

San  Bernardino , 

San  Diego 

San  Francisco...   !!. 

San  Joaquin 

San  Luis  Obispo. 

San  Mateo 

Santa  Barbara..... 

Santa  Clara 

Santa  Cruz 

Shasta [^^ 

Sierra [\[\\\ 

Siskiyou , 

Solano ..,,',i^.™*.! 

Sonoma •, ..." 

Stanislaus [[[,  [ 

Sutter... */7 

Tehama Z. 

Trinity 

Tulare "ZZ 

Tuolumne !]!'♦!!.*.'..' 

Ventura 

Yolo 

Yuba 


Districts  whose  School 
Grounds  are  suitably 

IMPROVED. 


Totals.. 


1874. 


21 
3 
6 
3 

21 

16 
2 
2 

14 


2 

6 
5 

1 
8 
1 
1 

4 
9 

31 

*40'** 
.  ..^... 

15 

61 

4 

1 
15 

ib**" 
11 
4 
9 
4 
1 
1 

8 
9 
3 


1875. 


13 

1 
8 
3 
6 
3 
30 


2 
5 

12 
3 
9 
9 
2 
1 


13 
4 

"T9" 

12 

7 

20 
51 

2 
1 
3 

8 
12 
11 

2 

7 

4 
11 
11 

5 

7 

5 


No  report. 

4    " 

20 


411 


Districts  whose  School 
Grounds  are  not  suit- 
ably  improved, 


1874, 


16 
2 

23 

46 
9 

22 

33 
6 

25 

23 

29 
7 

9 
21 

9 
35 
20 
13 
34 
18 
21 

4 
37 
33 
31 
14 
23 
35 

14"" 
5 

*"67 

23 
8 
8 

42 

16 

21 

14 
27 
40 
79 
29 
27 
18 
10 
26 
19 

9 
37 
22 


1,159 


1875. 


24 

4 

21 

49 

25 

41 

30 

5 

10 

30 

29 

9 

8 

23 

8 

33 

22 
5 

38 

20 

20 
3 

30 

38 

27 

40 

23 

35 
5 

13 
1 

"71 
25 
24 
12 
16 
22 
16 
13 
33 
40 


32 
25 
19 
3 
39 
No  report. 
12 
39 
22 

1,220 
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Table  No.  2---Continued. 


COUNTIES. 


Alameda 

Alpine , * 

Amador 

Butte ;;;;; 

Calaveras , I 

Colusa "IZ 

Contra  Costa .',**** ' 

Del  Norte .'*"" 

El  Dorado *".'*' 

Fresno , '*/*' " 

Hu  mboldt ..V.' * 

Inyo. .."!.'.* 

Kern Z[] 

Lake ,][,.  ,,.,„[.. 

Lassen .7.  .V"* 

Los  Angeles ,".*.",'!* 

Karin ***"'  **' 

Mariposa .*  !.*!..*.*!!  !.,* 

Kendocino *.'.!!  !!1 

Jtferced 

Modoc \Z, 

Mono ♦.v..*..*!..'.'  ' * 

Monterey Z.ll 

Napa ******  "*"* ' 

Nevada ]  .'.[['Z,,[ 

Placer ;^^^ 

Plumas ..!......... 

Sacramento "[ 

gah  Benito '",[ 

fan  Bernardino .Z\\" 

gan  Die^o 

San  Prancisco !".** "' 

oan  Joaquin..... 

San  Luis  Obispo..!.'*.'!.' 

SanHateo ;.* 

^anta  Barbara 

Santa  Clara 

Santa  Cruz ' 

onasta 

Sierra 

f  iskiyou  ....!!!!!;;.*!!!!!!;'; 

Solano 

Sonoma !!!.*.* ! 

Stanislaua  ....V.' 

Gutter ;; 

Tehama "* * " 

Trinity....     

Tulare !.*;;;;; 

Tuolumne  .....'.7  

!^oio !!!!! 


Totals 


Districts  whose  Schools 
ARE  WELL  Ventilated. 


1874. 


35 
5 
29 
4^ 
30 
29 
35 
5 
34 
16 
29 
8 
9 
20 
11 
37 
22 
14 
40 
19 
22 
4 
37 
37 
38 
44 
20 


17 
19 
16 
51 
71 
20 
23 
8 
52 
26 

25 

20 

30 

35 

84 

37 

33 

19 

10 

28 

19 

11 
37 
30 


1,445 


21-« 


1875. 


30 
4 
30 
50 
83 
41 
36 
1 
40 
26 
30 
9 
10 
24 
13 
41 
25 
14 
44 
22 
15 
4 
30 
41 
37 
44 
16 
64 


20 
21 
51 
73 
24 
27 
12 
63 
29 
25 

24 

35 

44 

92 

42 

25 

24 

10 

44 

22 

12 

42 

38 


1,553 


Districts  whose  Schools 

ARE  JS^OT  WELL  VENTILATED. 


1874. 


1875. 


2 
1 
3 
9 


3 

1 
6 

1  ' 
3 

2 


4 
5 

I 
I 


I 
4 

66 
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COUNTIES. 


Districts  whose  Schools 
abk  supplied  with  good 
pukniture. 


1874, 


1875. 


Districts  whose  Schools 
aek  supplied  with  pas- 
sable pubniture. 


J874. 


1875. 


Alameda 

Alpine ..... 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa * 

Del  Norte.... 

EI  Dorado 

Fresno 

Humboldt 

Inyo 

Kern..... 

Lake 

Lassen 

lios  Angeles 

Marin... 

Mariposa 

Mendocino 

Merced ... 

Modoc 

Mono 

Monterey 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino... 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obiepo . 

San  Mateo 

Santa  Barbara .... 

Santa  Clara 

Santa  Ci-uz 

Shasta 

Sierra 

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulaxe 

Tuolumne 

Ventura 

Yolo 

Yuba 


Totals . 


20 


3 

16 

11 

8 

21 

2 

17 

3 

3 

2 

2 

3 


19 

13 

2 

9 

9 


10 

17 

16 

30 

5 

47 

•5 

4 

2 

51 

6 

1 

3 

1 

80 

17 

3 

1 

3 

12 

40 

21 

18 

6 


2 
6 

1 

4 

12 


531 


19 

1 

3 

7 

22 

16 

21 

3 

19 
8 
10 
1 
4 
6 


20 

15 

8 

9 

14 

3 

1 

6 

24 

12 

18 

4 

24 


51 
19 


25 
1 

28 

12 
7 
4 
7 
8 

49 

28 
6 

13 
2 
7 

22 
3 
3 

23 


621 


9 

5 

3 

5 

14 

13 

7 

2 

14 

9 

5 


8 
3 
5 
16 
1 
3 
1 
4 


12 


8 
11 


n 


4 
17 

1 
11 

6 
14 

9 

6 


2 
5 
9 
1 
3 
14 
1 


292 


11 
2 
7 

10 
9 
7 
6 
1 
9 
7 

10 
1 
3 
9 

13 

13 
3 
2 

23 


19 
9 
8 

30 


54 
13 


2 
12 

7 
11 

S 
H 
15 
20 

1 
3 
1 
4 
7 


1 

12 
2 


416 
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COUNTIES. 

Districts  whosb  Schools 
are  supplied  with  poor 
Furniture. 

Districts  whose  Schooi 
ark  weij.  supplied  wit 
Apparatus. 

J874. 

1875. 

1874. 

1875. 

A  lam  fl  da  .>......*•......• ............ 

8 

7 

1 

20 

33 

2 

21 

9 

4 

12 

15 

15 

7 

4 

10 

1 

Alpine... 

Amador 

23 

28 

5 

17 

7 

4 

8 

11 

22 

6 

5 

10 

11 

14 

9 

7 

17 

9 

19 

3 

27 
20 
12 
14 
10 
8 

2 

7 
7 
7 
6 

1 
7 

Butte 

Calaveras., 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado , 

Fresno....... 

Humboldt 

Inyo. « 

Kern... ...•«« 

2 
3 

Lake 

Lassen............. 

Los  Angeles ,, 

12 
7 
4 

12 
8 

18 
3 

J7 

17 
9 

17 

11 

7 
4 
6 
2 
3 

Marin 

Maripo&a 

Mendocino 

Merced 

Modoc 

Mono 

Monterev 

4 
14 

6 
30 

3 
24 

Napa 

Nevada. , 

] 

Placer 

] 

Plumas 

Sacramento «• 

1 

San  Benito 

'1 
20 

San  Bernardino ....... .....  ...  . 

10 
13 

San  Diego 

San  Francisco 

61 
6 

5 

San  Joaquin. ,.,.,, 

65 

12 

20 

3 

5 

9 

11 

16 

14 

20 

38 

17 

18 

13 

5 

17 

12 

7 

23 

18 

1 

San  Luis  Obispo 

13 
2 
9 
13 
11 
10 
12 
14 
24 
23 
14 
27 
10 
4 
30 

San  Mateo 

Santa  Barbara 

1 
1 
10 
3 
3 

2 

Santa  Clara 

1 

Santa  Cruz 

1 

Shasta 

Sierra 

Siskiyou , 

1 

7 

30 

10 

10 

4 

Solano 

1 

Sonoma 

2( 

Staniftlaus 

1* 

Sutter .- 

Tehama 

K 

Trinity 

Tulare 

2 
3 

J 

Tuolumne 

2u 

Ventura 

8 
28 
17 

Yolo 

8 

J 

Yuba 

g 

Totals  

700 

604 

296 

382 
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Table  No.  2 — Continued. 


COUNTIES. 

Districts  whose  Schools 
arb  passably  sxtppliki) 
WITH  Apparatus. 

Districts  whose  Schools 
are    poorly    supplied 
WITH  Apparatus. 

1874. 

1875. 

1874. 

1876. 

Alameda ....«» 

28 
4 
4 
7 

15 
9 

17 
3 

16 
4 
4 
1 
2 
4 

16 

2 

5 

10 

15 

16 

21 

6 

10 

12 

6 

2 

3 

8 

8 

1 
23 
35 

8 
22 
12 

4 
16 
19 
25 

7 

5 
14 
11 
26 
U 

8 

25 
15 
22 

4 
30 
23 
16 
14 
12 
44 

18 

Alpine  ....  »....*.... 

2 

Amador >»«.. ...... 

21 

Butte 

34 

Calaveras 

6 

Colusa 

18 

Contra  Costa.*... 

9 

Del  Norte 

El  Dorado 

1 
15 

Fresno.  .•».... 

17 

Humboldt 

Inyo 

29 
7 

Kern .••• 

3 

Lake 

12 

Ija^sen. .  ..  ..t....*..  A.............. 

IS 

XiOs  A.ngeles..... ..».. 

8 
10 

10 
6 

1 
19 

25 

jijjarin 

8 

IVTawDosa 

4 

!M!^ndociiio«  •••»••«•  *••••••«...•  •««•«♦ 

16 

1 

22 

Merced 

14 

Modoc  •*.. .-.■ 

21 

Mono, , 

1 
6 

3 

Monterey........ «... ...... 

7 

18 

]>Iapa 

25 

Nevada .* 

18 

29 
1 
5 

28 

13 

5 

1 

9 

Placer 

29 

JPlumas .     »••.•»». ......... ......... 

8 

7 

14 

HapT&mentn........ ......... ......... 

15 

4 

San  Bernardino « 

4 
2 

15 

18 

15 

San  Dieeo 

20 

Ran  T^^ranoi^eo        -a  . 

San  .Toacuin .. 

54 
11 

65 
14 
22 
6 
27 
19 
16 
16 
21 
SO 
40 
20 
26 
4 
5 
20 
13 
11 
35 
21 

San  Luis  Obispo 

S«n  IVTrttPo    ...     .    .  .....      ..    .. 

10 

15 

Santa  Barbara 

Santa  Clara 

1 
15 
6 
6 
7 
9 
4 
14 
8 

2 
23 

7 
11 

7 
13 
18 
47 

5 
10 

3 

2 

8 

10 
18 

Santa  Cruz 

10 

Shasta  .......J 

14 

Sierra 

15 

Siskivou...* , 

22 

Solano 

22 

Sonoma 

Stanislaus • 

19 
24 

Sutter 

26 

Tehama .• 

13 
5 
6 
3 

11 

Trinity 

8 

Tulare 

34 

Tuolumne 

Ventura ............... 

4 

9 

10 

8 

Yolo * .*..... 

6 
2 

32 

Yuba 

24 

Totals • 

312 

501 

924 

763 
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COUNTIES. 

Districts    maintain- 
ing   Schools     lkss 
than  six  months, 

Districts  maintaini: 
Schools  six  mont 
or    over,   but   lb 
than  eight  monti 

1874. 

1875. 

1874. 

1876. 

Alameda 

1 

3 

9 

21 

15 

11 

10 

5 

24 

12 

16 

3 

3 

13 

8 

16 

3 

7 

17 

2 

20 

1 

7 

Alpine 

AmadoT...... 

8 

8 

22 

8 

10 

7 

3 

10 

7 

5 

3 

2 

6 

1 

G 

5 

6 

12 

8 

2 

3 

15 

12 

12 

14 

6 

16 

Butte 

Calaveras 

i 

Colusa. 

; 

Contra  Costa 

1 

Dpi  Norte , 

351  Dorado 

1 

< 

Fresno 

< 

Humboldt 

5 

J 

Inyo 

ICern 

Lake  

1 
3 

1 

LftQsen 

Los  Angeles # 

Marin 

2 

MarinoF^a... 

Mendocino 

2 

Merced 

Modoc 

5 

1 

Mono , 

Monterey 

14 
18 
4 
13 
15 
15 

Naoa 

2' 

il  ^  V 

Nevada 

Placer. 

1! 

2. 

li 

Plumas 

Sacramento. 

1 

San  Benito 

San  Bernardino 

14 
6 

2 

7 

K 
11 

San  Diego 

San  Francisco 

San  *Joaquin.. ....... ..%..*  .................... 

16 

19 

5 

1 

4 

6 

16 

11 

25 

10 

36 

9 

27 

10 

6 

18 

4 

3 

12 

13 

28 
1 
6 
2 

16 

8 

6 

4 

6 

14 

26 

17 

6 

9 

3 

1 

9 

3 

19 

11 

3C 

San  liuis  Obispo...... 

San  Mateo 

c 

Santa  Barbara 

5 

Santa  Clara 

Santa  Cruz , 

10 

Shasta 

3 

19 

Sierra 

10 

Siskiyou 

25 

Solano , 

20 

Sonoma 

40 

Stanislaus 

29 

Sutter 

27 

Tehama 

18 

Trinity 

3 

Tulare ; 

2 

26 

Tuolumne.. 

13 

Ventura , 

7 

Yolo 

23 

Yuba 

1 

23 

Totals 

668 

34 

412 

765 
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COUNTIES. 

Districts  '  maintain- 
ing  Schools  eight 
months  or  over. 

Average    number   or 

MONTHS    OP    ALL    THE 
SCHOOLS  IN  THE  COUN- 
TY. 

1874, 

1875. 

1874. 

1875. 

jL\8,131&d.& *««. *•••• «•• 

29 
2 

12 
6 
7 

17 

18 
2 
4 
6 
8 
2 
4 
1 
2 

19 

17 
3 

13 
9 
1 
1 

12 
7 

It 

33 

1 

11 

14 

17 

14 

22 

2 

14 

11 

14 

3 

6 

1 

7 

39 

15 

7 

21 

11 

8.83 
6.20 
6.62 
5.83 
6.05 
6.83 
6.97 
5.74 
5.46 
6.23 
5.46 
6.18 
6.72 
4.61 
5.27 
6.99 
7.54 
6.21 
6.17 
7.76 
4.19 
7.75 
6.68 
5.74 
8.01 
6.47 
6.44 
7.65 

9.06 

Alpine .•*«. 

7.27 

Amfldnr  ....<.«. ...... ...... .........  ....«* ...... 

6.48 

Butte 

6,83 

rjftlavpTfts # 

7.99 

Colusa. ....••« *. ••« 

7.02 

Contra  Costa.... 

8.00 

Dfil  Norte 

6.96 

El  Dorado 

7.39 

IPresno .••..«.••• 

7.36 

Hiimholdt   

7.14 

Inyo ..,,... ....*.•• .«... 

7.18 

Kern  .„.. i., ..*• 

7.47 

Lake  

6.13 

T*p-Sfiftn "......... .  T'>-. '"•••••  .....♦••. ......... 

7.00 

lios  Anereles 

8  87 

Marin « 

8.48 

IVIariDosa........ ....«t .* 

7.78 

Mendocino .» 

7.27 

Merced.  .....'..* 

7.97 

TVTrtdfvo .. ......... ...... ......  ............  ••••..»«• 

5.61 

!Mono  .....».»».«.«.... .«.»..•.» <«......••*«••••. 

3 

19 

15 

37 

25 

2 

40 

5 

10 

6 

51 

36 

5 

15 

7 

52 

18 

6 

12 

9 

23 

47 

13 

9 

6 

7 

7 

9 

5 

18 

8 

8.66 

IVrontprev.......... ......... ...... ......  •»«..».«. 

7.53 

Napa •* ...... 

7.15 

Nevada 

9.12 

Placer ••  ...•. 

7.58 

PlunQas »» • 

6.47 

Sacramento. ...*.... 

8.20 

Sap  Rpnitn    ....  .......  .^.... ......... ......... 

7.17 

San  Bernardino.... 

4 

7 

51 

31 

4 

12 

5 

82 

13 

3 

8 

5.47 
6.51 
10.00 
6,85 
4.66 
6.91 
7.87 
7.80 
7.26 
6.08 
6.21 
4.46 
6.90 
5.97 
6.89 
4.94 
5.47 
5.37 
5.31 
6.54 
6.36 
6.31 
6.05 

7,78 

San  Dieero .♦♦.♦. 

7.28 

Snn  ITrancisco ......... ...... ......... ......... 

10.00 

Stin  .Tnanuin ............ .........  ............... 

7.60 

Sah  Tjiiia  Obisno..... 

6.83 

Sah  Mateo 

8.23 

Santa  Barbara... 

7.41 

Santa  Clara 

8.38 

Santa  Cruz... 

8.25 

Shasta 

6.51 

Sierra. 

7.44 

Siskivou....  -..,,.. 

6.97 

Solano 

17 

24 

11 

4 

2 

2 

6 

6 

5 

10 

7 

7.63 

Sonoma • 

7.73 

fitani^lauR  .......  . ...... ...... ...... ......  >....« 

7.16 

Sutter 

6.83 

Tdiama 

6.92 

Trinity 

7.65 

Tulare 

6.55 

Tuolumne. ........ ...... .....  ...... ...... ...... 

7.12 

"Ventura........ 

7.18 

Yolo  

7.42 

Yuba 

7.00 

Totals 

533 

1,584 

6.34 

7.47 
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Table  No.  2 — Continued. 


COUNTIES. 

Number  of  Schools 
FOR  Colored  Chil- 

DRBIT. 

Number  or  Pupils  at- 
tending Schools  for 
Colored  Children. 

Districts      which 

HAVE      employed 

THE  SAME  Teach- 
er for  more  than 

ONE  YEAR. 

1874. 

1876. 

1874. 

1876, 

1874. 

1876. 

Alameda 

15 

1 

3 
8 
6 
7 

11 
2 
4 
2 

10 
3 
1 
4 
1 

15 
8 
1 
5 
6 
1 
1 
2 

10 

10 

1 

4 
63 

78 

Alpine..... 

Anaador 

2 

1 

i 

20 
15 

4 

Butte 

14 

7 
9 

Calaveras 

Colusa...... ......... 

1 

1 

3 

7 

9 

16 
6 
4 
5 
8 
2 
4 
2 

Contra  Costa 

Bel  Norte 

1 

11 

El  Dorado 

Fresno 



Humboldt 

Inyo 

Kern 

,. 

Lake 

Lassen 

" 

Los  Angeles 

Marin 

1 

1 

30 

46 

21 

4 

Maripnsaf,. ,%,,, 

1 
7 

Menaocino 

Merced 

1 

9 

g 

Modoc 

1 

2 
7 

Mono 



Monterey 

Napa 

i* 

2 

1 
2 

14 
26 

13 
25 

3 

19 

40 

3 

Fan 

Nevada 

Platter 

Plumas, 



Sacramento 

1 

1 

45 

San  Benito 

* 

2 

San  Bernardino .. 

*7- 

1 

San  Diego 

San  Erancisco*... 

2 

1 

2 
2 

105 

23 

57 
30 

San  Joaquin  

San  Luis  Obispo. 

13 
4 

11 
4 

16 
5 
4 
6 
7 
8 

16 
3 
4 
3 

13 

1 

San  Mateo 

5 
5 

Santa  Barbara  ... 

Santa  Clara 

Santa  Cruz 

Shasta 

1 
1 

15 
19 

13 
22 

16 
6 

Sierra.. 

10 

Siskiyou 

1 
1 
1 

16 
10 
16 

18 

6 
10 

Solano 

Sonoma 

16 

16 
0 

Stanislaus 

Sutter 

..... 

Q 

Tehama 

1 

19 

13 

7 

Trinity 

Tulare,. \, 

1 

35 

2 

6 

3 

10 

3 
6 

Tuolumne 

Ventura 

4 

Yolo 

1 
1 

10 

T.Q 

ft 

Yuba 

42                    38 

7                    13 

Totals 

23 

19 

44$                           .QflQ            i 

aoQ                   ARr\ 

1 
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COUNTIES. 


Alameda... • 

Alpine 

Amador 

[Butte 

'Calaveras 

Colusa » 

Contra  Costa 

Del  Norte 

El  Dorado 

Presno 

Humboldt... 

Inyo 

Kern 

Lake 

LiasBen 

Ijos  Angeles 

Marin ..., 

Mariposa 

Mendocino .. ....... 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada. 

Placer 

Plumas 

Sacramento 

San  Benito.......... 

San  Bernardino ... 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo  ♦ 
San  Mateo.......... 

Santa  Barbara  .... 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne  

Ventura 

Yolo 

Yuba 


Totals . 


Districts  having 
NOT  SrmciKKT 
Funds  for  A^' 
Bight  Months' 
School. 


1875. 


9 

4 
21 
32 
21 
39 
15 

6 
26 
12 
20 

9 

22 

6 

26 

9 

7 

19 

13 

20 

4 

13 

32 

14 

33 

35 

37 

8 

9 

21 


49 
16 
16 

3 
No  report. 
13 
19 
13 
22 
40 
21 
23 
30 

8 

3 
40 

5 

4 
31 
25 


924 


Number     or    School 
Visits      made       by 

CorNTY  SUPBRIN- 

TBNDENTS. 


1874. 


140 

3 

23 

89 

33 

34 

104 

11 

42 

18 

33 

13 

3 

25 

38 

48 

46 

20 

55 

23 

4 

4 

31 

62 

72 

76 

28 

242 


11 
16 
884 
91 
20 
42 
18 
78 
92 
16 
17 

5 
52 
42 
29 

3 

7 
18 

2 

20 

13 

64 

109 


2,969 


1875. 


138 
7 
25 
93 
45 
90 
56 
20 
53 
20 
44 
16 

n 

122 
27 

162 
50 
25 
55 
59 
10 
4 
54 
51 
64 
66 
32 
79 
83 
22 
44 

781 

201 
24 
68 
31 

149 


25 
46 
81 
96 
57 


22 
28 
40 
15 
63 
106 


3,621 
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COUNTIES. 


Alameda 

Alpine, 

Amador 

Butte  

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

Fresno... 

Humboldt 

Inyo 

Kern 

Lake 

Lassen. 

Los  Angeles 

Marin 

Mariposa.... 

Mendocino 

Merced 

Modoc 

Mono  

Monterey 

Napa 

Nevada 

Placer 

Plumas  

Sacramento 

San  Benito 

San  Bernardino... 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo.. 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou 

Solano ;. 

Sonoma ; 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba 


Totals.. 


22-CO 


Number  or  ycHOOL 
Visits  made  by 
School  Trustees. 


1874. 


426 

9 

67 

242 

93 

122 

167 

36 

166 

86 

81 

17 

27 

80 

63 

254 

84 

46 

125 

65 

56 

15 

207 

130 

^98 

170 

67 

239 


1875. 


102 

69 

1,573 

386 

61 

101 

37 

106 

162 

74 

61 

110 

265 

286 

157 

104 

105 

32 

59 

58 

25 

143 

150 


471 

12 

74 

.  219 

121 

159 

129 

51 

160 

93 

96 

30 

46 

109 

62 

313 

96 

28 

157 

94 

66 

35 

204 

135 

617 

149 

1J6 

169 

96 

74 

78 

1,919 

216 

48 

83 

46 

273 

179 

94 

55 

196 

168 

422 

196 

129 

106 

31 

124 

88 

30 

159 

136 


Number  op  School 
Visits  made  by 
other  persons. 


1874. 


2,955 

44 

814 

1,632 
471 
743 

1,089 
94 
751 
408 
320 
173 
257 
308 
326 

1,051 
382 
249 
758 
413 
228 
40 
777 
817 

1,405 
867 
390 

1,352 


290 

224 

15,986 

1,531 
443 
589 
109 

1,030 
813 
480 
286 
566 

1,281 

1,326 
668 
403 
412 
137 
230 
322 
106 
933 
8S4 


7,654 


8,944 


48,113 


1876. 


3,151 

67 

669 

1,654 
839 
917 
927 
186 
837 
468 
721 
206 
432 
478 
334 

1,093 
521 
145 

1,212 
327 
307 
71 
741 
889 

2,366 
628 
630 
751 
320 
191 
346 
14,416 

1,064 
215 
666 
380 

1,814 

1,055 
301 
314 
719 

1,373 

2,241 
888 
915 
617 
168 
439 
392 
149 
798 
703 


51,839 
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COUNTIES. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras * 

Colusa 

Contra  Costa 

Del  Norto 

El  Dorado 

Fresno.... 

Humboldt 

Inyo 

Kern 

Lake 

Lassen 

Los  Angeles. 

Marin 

Mariposa 

Mendocino..,.. 

Merced - 

Modoc 

Mono 

Monterey.. 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino..., 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo.. 

San  Mateo... , 

Santa  Barbara..... 

Santa  Clara 

Santa  Cruz 

Shasta... 

Sierra 

Siskiyou 

Solano. 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo.-. 

Yuba 


Totals . 


Number  of  Male 
Teachers. 


NiTMBBR  or  Pemalb 
Teachers. 


1874. 


22 

3 
21 
34 
20 
23 
15 

4 
21 
17 
21 

7 

7 
10 

9 
41 

8 
12 
27 
13 
18 

1 
29 
19 
29 
18 

8 
27 


16 
15 
66 
44 
17 
11 

3 
19 
13 
13 
12 
21 
31 
50 
22 
20 
11 

5 
20 

9 

4 
30 
21 


957 


1875. 


26 

1 
20 
31 
21 
31 
21 

4 
22 
21 
28 

4 
10 
32 
10 
42 

9 

8 
25 
II 
16 

1 

26 
26 
27 
13 

3 
34 
13 
15 
12 
61 
49 
16 
14 

7 
29 
13 
15 
12 
21 
34 
61 
26 
19 
15 

7 
31 
11 

8 
27 
24 


1,033 


1874. 


91 

2 

14 

26 

14 

20 

20 

6 

21 

9 

21 

2 

5 

11 

3 

20 

20 

5 

22 

11 

5 

4 

23 

35 

30 

45 

14 

79 


7 
443 
55 
10 
22 
12 
39 
33 
21 
12 
15 
38 
70 
18 
19 
15 
6 
7 
15 
10 
20 
24 


1,495 


1875. 


95 

3 

19 

31 

17 

12 

48 

6 

22 

9 

22 

5 

4 

15 

4 

30 

19 

8 

27 

15 

8 

4 

18 

52 

36 

39 

20 

72 

7 
13 
446 
44 
10 
23 
15 
76 
34 
18 
13 
18 
44 
81 
20 
19 
14 
10 
11 
17 

8 
26 
24 


1,660 
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COUNTIES. 

Total  Number  or 
Tbachkks. 

No.  of  Teachkrs 

HOLDING  1st  Grade 

Cebtificatrs. 

1874. 

1875. 

1874. 

1875. 

113 
5 

35 
60 
34 
43 
35 
10 
42 
26 
42 
9 
12 
21 
12 
61 
28 
17 
49 
24 
23 
5 
52 
54 
59 
63 
22 
106 

121 
4 

39 
62 
38 
43 
69 
10 
44 
30 
60 
9 
14 
27 
H 
72 
28 
16 
52 
26 
24 
5 
44 
78 
63 
62 
23 

106 
22 
22 
25 

507 
93 
26 
37 
22 

105 
47 
33 
25 
39 
78 

132 
46 
38 
29 
17 
42 
28 
16 
53 
48 

71 
1 

15 

34 

23 

24 

22 

2 

23 

16 

18 

7 

7 

14 

Ge 

jvipiii« 

7 

Tlnftti .........  »••■•......... 

29 

25 

25 

l^z-kTitrn    ("In^tfl        .....•.....•.........*...........•... 

45 

■n^l  TWnrtp 

3 

171  rinvflflo     ..........  ...  ...*.•...•.•....•..»«...•«• 

22 

19 

TfnmYinMit           ....i.............  ■  ......««......*.... 

25 

7 

TCprn        ...... ...... «........  .*•...... «........ ..«.....« 

6 

Ijake 

19 

4 

Tjah  Anfireies.-... •... 

40 

11 

4 

24 

17 

4 

2 

30 

28 

33 

33 

15 

79 

39 

16 

8 

TVTpTiHnpinrt  ..    ....................................... 

30 

MftTOf^d  ......... .........  .........  ....•• ......... ...... 

17 

Modoc    »,.♦,.............     ........................... 

5 

Mono      .. ...... ......... ......  .•»..« .........  »*......• 

1 

18 

34 

Nevada .....*«....... ...... ...... 

41 

Placer 

27 

li'luma**       •  .     ..................................... 

14 

Sacramento...... ».-  • 

56 

San   Rpnito..    .. 

15 

San  Bornardino 

22 
22 

509 
99 
27 
33 
15 
58 
46 
34 
24 
36 
69 

120 
40 
39 
26 
11 
27 
24 
14 
50 
45 

7 

9 

280 

55 

7 
19 

8 
25 
15 
12 
14 
21 
39 
39 
27 
13 

6 

6 
13 
16 

9 
31 
19 

14 

San  Dif ffo  .. 

9 

San  Francisco       .  ...  ............................ 

317 

San  tToaouin 

87 

San  Luis  Obi<5T)o 

13 

San  Mateo 

23 

Santa  jRarbara 

16 

Santa  Clara... 

56 

Santa  Cruz. 

20 

Shasta 

23 

Sierra 

14 

Siskiyou 

22 

Solano 

50 

Sonoma.... 

36 

Stanislaus 

26 

Sutter 

17 

Tehama 

11 

Trinity 

5 

Tulare. *. 

14 

Tuolumne...' 

23 

Ventura 

10 

Yolo 

33 

Yuba 

23 

Totals 

2,452 

2,693 

1,287 

1,485 
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COUNTIES. 

No.  OF  Teachers  hox3>- 
ING  2d  Grade  Ckr- 

TIFICATES. 

No,  OF  Teachers 

HOLDING  3d  Grade 

Certificates, 

1874. 

1875. 

1874. 

1875. 

Alamftda 

22 

4 

13 

20 

5 

14 

10 

5 

13 

7 

19 

2 

3 

3 

1 

17 

12 

12 

21 

6 

16 

31 

3 

25 

27 

10 

16 

16 

5 

15 

6 

23 

1 

5 

4 

9 

26 

10 

8 

19 

9 

16 

3 

19 

23 

20 

17 

5 

28 

7 

8 

13 

82 

5 

12 

12 

3 

25 

15 

7 

7 

11 

23 

58 

18 

21 

10 

10 

23 

5 

4 

10 

14 

20 

24 

Alpine 

1 

Am.ador..<...«..  ..».....>  .«•...*.« ..  ......>.....  .*.... 

7 
6 
6 
5 
3 
3 
6 
3 
5 

7 

Butte ^ 

Calaveras 

8 
3 

Colusa ..«•...«..  •*. ..t... 

2 

Contra  Costa .»« .«.».. 

8 

Del  Nortft 

2 

ElBorado 

7 

jPresno , 

5 

Humboldt 

2 

Inyo ..*..* • 

1 

J^ern 

2 

4 

'I 

5 

1 
4 
1 
3 
3 
4 
6 
8 
7 
1 
2 

3 

Lake 

4 

Xiassen .,..,. 

1 

Los  Angeles. *.♦..».. 

7 

Karin 

2 

Marino  pp... 

Mendocino « 

3 

jilerced , 

Modoc » 

3 

Mono ...•. » 

1 

Monterev. ...... ...... 

18 
20 
18 
23 
6 
25 

7 

Napa 

Nevada ,♦ 

21 
2 

PJaeer 

8 

Plumas 

4 

Sacramento 

22 

San  Bernardino ., ■^..., 

13 

10 

98 

38 

17 

11 

5 

23 

16 

13 

6 

9 

17 

49 

11 

24 

11 

4 

12 

8 

4 

12 

17 

2 

3 

131 

6 

3 

3 

2 

10 

15 

9 

4 

6 

13 

32 

2 

'       2 

9 

1 

2 

San  Diego... 

3 

San  JVancisco «...»...• 

108 

San  Joaquin ..................*...... 

1 

San  Luis  01)isD0.. 

1 

San  Mateo 

2 

Santa  Barbara 

3 

Santa  Clara 

24 

Santa  Cruz 

12 

Shasta 

3 

Sierra 

4 

Siskiyou 

6 

Solano • 

5 

Sonoma 

S8 

Stanislaus 

2 

Sutter.,... 

Tehama ^ 

Trinity , 

8 
2 

Tulare 

5 

Ventura 

Yolo 

1 
7 
9 

2 
10 

Yuba 

11 

Totals 

763 

802 

402 

406 
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COUNTIES, 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Pel  Norte 

E!  Dorado 

fresno 

Humboldt 

Inyo 

Kern 

Lake .... 

Lassen 

Los  Angeles 

Marin 

KftHposa... 

Mendocino 

Merced 

Modoc 

Mono 

Monterey ..., 

Napa 

Nevada , 

Placer ,.  .» 

Plumas 

Sacramento.... 

San  Benito 

Ban  Bernardino 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obiepo.... 

San  Mateo...... 

Santa  Barbara , 

Santa  Clara 

Santa  Cruz.,.., ^., 

Sliasta I , 

Sierra 

Siskiyou, 

Solano , 

Sonoma 

Stanislaus 

Sutter 

Tehama !.!," ....!.!... 

Trinity 

Talari.. , " 

Tuolumne 

Jentura 

Jplo 

Yuba 


Average  MoNTHr.Y  Wages 
Paid  to  Male  Teach- 

KRS. 


1874. 


Average.. 


$114  60 
80  00 

78  34 
71  00 
70  50 

79  54 

89  46 

74  50 

79  15 

83  89 
77  25 

108  16 
96  50 

84  37 

75  00 

90  00 

80  62 
86  00 

79  51 

85  00 
73  71 
75  00 
84  20 

80  50 

86  80 

87  00 

81  00 
81  00 


1875. 


Average  M  on thly 
"Wages  Paid  to  Tk- 
MALB  Teachers. 


63  95 

75  30 
167  00 

77  70 

87  00 
72  70 

88  33 
91  40 

84  23 
90  00 
83  75 
72  00 
87  74 

78  00 
80  14 
72  50 

85  48 

80  00 
82  77 
78  89 

76  87 

81  00 

86  00 


$83  82 


$109  00 
94  33 

79  50 

74  00 

75  00 

86  50 

89  44 
91  25 
75  00 

.88  45 

85  90 

100  00 

90  00 

74  50 
77  50 

81  77 

80  73 
96  00 

75  11 
89  79 

71  53 

72  81 

87  00 
80  50 
80  00 

82  00 
89  00 
75  00 

88  00 
75  33 

71  72 
105  20 

83  00 

89  00 
85  00 
85  35 
95  00 

90  00 
87  50 

84  16 

72  00 

85  00 

77  50 
74  97 
79  73 

82  50 

78  00 
92  00 

83  75 
74  40 
83  00 
83  66 


$84:  93 


1874. 


$62  00 

65  00 
59  64 

52  00 

53  00 
68  88 

66  87 
44  50 

59  70 
78  50 

62  00 
87  50 
76  00 
61  21 
75  00 
80  00 

60  75 
66  00 
64  72 

72  40 
58  00 

73  12 
72  00 

63  00 
66  80 

61  00 

74  00 
71  00 


46  33 
75  30 
80  00 

67  56 
74  00 

59  79 

64  19 

68  OO 
53  75 

60  00 
m  33 
63  00 

59  00 
58  00 

66  18 

65  00 
65  80 

60  00 

67  28 
55  00 
58  50 

69  00 
4)*9  00 


$65  20 


1875, 


$64  75 

62  50 
60  20 

65  00 
56  00 
73  00 
79  00 

63  12 
68  13 
77  50 
67  00 
90  25 

70  00 

64  00 
77  50 

.81  77 

66  16 

62  00 

67  69 

77  45 
58  75 

71  16 

67  00 

63  00 

65  00 

68  00 

78  00 
70  00 

65  03 

69  40 

70  00 
78  60 
74  00 
78  01 

61  87 

66  70 

65  00 
60  00 
60  00 

68  00 
63  00 
70  00 
70  07 
74:  91 

69  80 

66  50 
65  00 
60  00 

62  50 
62  50 

70  00 
62  00 


$68  01 
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COUNTIES. 


Alameda 

Alpine , 

Amador 

Butte 

Calaveras 

Colusa »„ 

Contra  Costa „... 

Del  Norte 

El  Dorado 

Fresno ....„ 

Humboldt 

Inyo 

Kern  

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa , 

Mendocino 

Merced  

Modoc 

Mono 

Monterey 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino  ...... 

San  Diego 

San  Francisco 

San  Joaquin 

San  liuis  Obispo 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta, 

Sierra 

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare , 

Tuolumne 

Ventura 

Yolo , 

Yuba 


Totals.. 


Number  of  Tbachkrs 
who  attended  coun- 
TY Institutes. 


1874. 


96 

80 
19 
27 
19 

1 
38 
12 
38 


11 
17 

'*46" 
6 

'si" 

2 


24 
37 
30 
34 


20 
18 


41 
19 
11 
20 
25 
80 
32 

'24** 


43 


969 


1875. 


21 
52 
13 
37 
42 


88 


37 


1 
25 

**64*' 

27 

20 
14 


39 
38 
55 
40 
12 
87 

'"is" 

18 

'"90" 

16 

23 

150 

'"37"' 
26 


59 

"31" 
26 
21 

"32" 

"is" 

52 
44 


1,494 


Number   of  Teach- 
ers WHO  SUBSCRIBE 

roR    SOME    Educa- 
tional Journal. 


1874. 


11 


45 
15 
13 
14 

5 
10 

8 

8 

2 

5 

7 

"*50" 
21 
14 
21 

4 

3 

3 
11 

1 
22 

7 
12 
17 

16"" 


10 
15 
10 

5 
12 

8 
20 

8 

8 

47 
20 


9 
5 

*'*8" 

5 
20 
35 


584 


1875. 


29 

7 

20 
12 
23 
15 

4 
19 

4 
20 

5 

6 
12 

"25 
11 
12 
19 
15 
U 

2 
16 

1 
22 
17 
17 

2 
10 


13 

20 
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COUNTIES 


Alameda 
Alpine.... 
Amador,, 

Butte 

Calaveras 
Colusa 
Contra  Costa. 

Del  Norte 

El  Dorado... 

Presno 

Humboldt.... 

Inyo 

Kern 

Lake 

Lassen 
Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada 
Placer.,., 

Plumas 

Sacramento .* 

San  Benito ..* 

San  Bernardino  .....' 

San  Dieg"o 

San  Francisco 

San  Joaquin , 

San  Luis  Obispo. 
San  Mateo..,..;... 
Santa  Barbara.,.. 

Santa  Clara 

Santa  Cruz 

fenasta 

Sierra ...*"!,T1!! 

Siskiyou ."...*..**.'."  [ * 

Solano ..." !.'.,**,V, ]  ! 

Sonoma  , ,..!!.,.!.* 

Stanislaus  ....,„.. 

Sutter "!'.!.V.'.* 

Tehama .[ ' 

Trinity 

Tulare. .;;;:;;:;  *; 

Tuolumne *** 

X^ptura .*;.';;;;;;; 

Yolo 

Yuba './.*.'..*,','!!  ].'.*.' i!i.',\* 

Total 


Nttmbmr  of  Teachers  ■  T,r 
WHO  AEE  Graduates   -'^umbkk   or  Tbach- 
«^     «  ERs  WHO  ARE  Grad- 

uates OF  ANY  St  ATI 

Normal  School. 
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COUNTIES. 


Number  of  School  Visits 
MADK  BY  County  Super- 
intendents. 


1874. 


Alameda , 

Alpine , 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

EI  Dorado 

Fresno..., 

Humboldt 

Itiyo 

Kern 

Lake .., , 

Lassen , 

Los  Angeles 

Harin ,.... 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono.. , 

Monterey ,. 

Napa 

Nevada 

Placer 

Plumas , 

Sacramento 

San  Benito , 

San  Bernardino ,., 

San  Diego , 

San  Francisco 

San  Joaquin 

San  Luis  Obispo 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta  .;.. 

Sierra 

Siskiyou 

Solano 

Sonoma , 

Stanislaus..,.; , 

Sutter ...., 

Tehama.. 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba...., 


Totals . 


140 
3 
23 
89 
33 
34 

104 
11 
42 
18 

33 

13 
3 

25 

38 

48 

46 

20 

55 

23 
4 
4 

31 

62 

72 

76 

28 
242 

'"ll**" 

16 
884 
91 
20 
42 
18 
78 
92 
16 
17 

5 
62 
42 
29 

3 

7 
18 

2 

20 

13 

64 

109 


2,969 


1875. 


138 
7 
25 
93 
45 
90 
56 
20 
53 
20 
44 
16 
11 
122 
27 
162 
50 
25 
55 
59 
10 
4 
54 
51 
64 
66 
32 
79 
83 
22 
44 
781 
201 
24 
68 
31 
149 
63 
32 
25 
46 
81 
96 
57 
38 
28 
22 
28 
40 
15 
63 
106 


Number  of  Trustees  ap- 
pointed BY  County 
Superintendents. 


3,621 


1874. 


24 
3 
8 

24 
9 

35 

23 
1 

22 

67 

13 

10 
9 
9 
2 

24 

14 

11 

11 

10 

5 


17 

24 
6 
29 
25 
15 


80 
20 
24 

6 
50 

6 
13 

9 
45 
27 
41 
25 


22 
6 


8 

6 

50 

16 


921 


1875. 


26 

2 

3 

30 

15 

69 

40 

5 

19 

53 

11 

12 

9 

14 

7 

45 

25 

11 

23 

10 

6 


43 

42 
10 
27 
6 
23 
20 
17 
30 


75 
10 
24 

9 
70 
II 
18 
14 
31 
64 
40 
30 
25 
23 

7 


3 

16 
62 
11 


1,186 


COUNTIES. 
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Number  of  Certificates 


Alameda< 

Alpine, 

Amador. 

Butte 

Calaveras 

Colusa 

Contra  Costa. 

Del  Norte. 

El  Dorado. 

Fresno, 

Humboldt 

Inyo, 

Kern 

Lake 

Lassen, 

Los  Angeles 

Marin 

Mariposa 

Mendocino. 

Merced 

Modoc... 

Mono 

Monterey 
Napa.-., 
Nevada 
Placer 

i'lumas 

Sacramento ..,.., 

San  Benito 

San  Bernardino 

San  Diego 

San  Francisco, 

San  Joaquin 

San  Lui^Obispo 

gan  Mateo , 

Santa  Barbara 
Santa  Clara 
Santa  Cruz. 
Shasta 
Sierra.... 
Siskiyou 
Solano. 
Sanoma  ... 
Stanislaus 

Sutter 

Tehama 

Jrinitjr .... 

Tulare 

Tuolumne, 

V.entura, 

^olo. 

iuba 
Total 


Number  of  Certifi- 
cates Granted  to  Fe- 
MALE  Teachers. 


23— (9) 
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COUNTIES. 


Alameda 

Alpine 

Amador  

Butte 

Calaveras 

Colusa 

Contra  Costa  

Del  Norte 

El  Dorado 

Preeno 

Humboldt 

Inyo 

Kern 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa,. 

Mendocino 

Merced 

Modoc 

Mono 

Monterey «... 

Napa 

Nevada, 

Placer ,.., 

Plumas 

Sacramento 

San  Benito 

San  Bernardino  ... 

San  Diego. 

San  Francisco 

San  Joaquin 

San  Luis  Obispo . 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta- 

Sierra 

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter : 

Tehama 

Trinity 

Tulare... 

Tuolumne 

Ventura 

Yolo 

Yuba 


Totals . 


Number  of  Certificates 
Eeneweb. 


1874. 


1875. 


Number  of  Applicants 
Rejected. 


-     8 

2 

156 

1 
4 


4 
15 


5 
3 

11 
5 
6 
3 


12 
S 


326 


1 

4 

1 

10 


5 

4 

27 

4 


164 


1874. 


61 
2 
4 

14 
7 
6 
6 


16 

5 

17 


3 

8 
1 
7 
11 
2 
6 


9 
8 

26 
8 
4 

30 


4 
6 
195 
30 
6 
8 


22 

8 


1 

30 
50 
23 
12 

6 


1 

1 

18 

4 


681 


1875. 


59 


9 
19 

1 

13 
20 

5 
13 

2 
16 


5 

18 


32 
15 

5 
14 
10 

5 


25 

21 

21 

17 

3 

42 

8 

6 

10 

253 

30 

4 

14 

14 

137 

12 

6 

2 

1 

38 

90 

17 

13 

3 

2 


1,083 
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COUNTIES. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa , 

Contra  Costa...., 

Del  Norte 

El  Dorado 

Fresno  

Humboldt 

Inyo  

Kern 

Lake 

Lassen 

Los  Angeles ...... 

Marin 

Mariposa 

Mendocino  

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino  ., 

San  Diego 

San  Prancisco  .... 

San  Joaquin 

San  Luis  Obispo . 

San  Mateo 

Santa  Barbara.... 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Si.ski3^ou 

Solano , 

Sonoma 

Stanislaus 

Sutter 

Tehama ........[ 

I'^l^^^y 

Mare 

Tuolumne ',.!. 

V^entura 

Yolo 

Yuba 


Totals . 


Salary    of    Coxtnty    Stjperin- 

TBNDKNTS. 


1874. 


$1,800 
100 
600 
1,500 
600 
860 
750 
150 
900 
900 
700 
160 
500 
650 
200 
1,500 
1,000 
600 
1,200 
1,200 
300 
80 
800 
1,200 
1,000 
1,200 
480 
1,600 


400 
1,000 
4,000 
2,000 
420 
480 
700 
1,800 
600 
600 
460 
660 
600 
1.600  . 
1,000 
740 
460 
400 
600 
440 
300 
700 
1,000 


$43,390 


1875. 


$1,800 
100 
600 
1,500 
600 
880 
750 
150 
.  900 
900 
700 
180 
500 
650 
220 
1.500 
1,000 
350 
902 
1,200 
300 
80 
800 
1,200 
1,000 
1,200 
480 
1,600 
500 
400 
1,000 
4,000 
2,000 
420 
560 
700 
1,800 
600 
600 
480 
680 
600 
1,600 
1,000 
720 
480 
400 
600 
440 
300 
800 
1,000 


$43,622 
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TABLE   No.  3. 


Statement  of  financial  statistics,  showing  the  receipts,  from  all  sources,  of 
school  revenue,  for  the  school  years  ending  June  thirtieth,  eighteen  hundred 
and  seventy-four  and  eighteen  hundred  and  seventy  five. 


COUNTIES. 


Alameda ... 

Alpine 

Amador., 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern 

Klamath 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey  ♦.. 

Napa 

Kevada 

Placer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino... 

San  Diego. 

San  Francisco 

San  Joaquin 

San  Lois  Obispo.. 

San  Mateo 

Santa  Barbara  .... 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra ,.„...... 

Siskiyou 

Solano 

Sonoma,.... 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare - 

Tuolumne 

Ventura 

Tolo 

Tuba 


Totals,. 


Balance   on    Hand   at    the 
Beginning  of  School  Ybak. 


1874. 


$5,251 
637 
5,479 
5,270 
4,971 
6,066 
3,259 
991 
5,232 
2,445 
4.377 
2,578 
4,180 
771 
3,675 
1,591 
6,952 
5,4a0 
2,560 
7,560 
7,636 
5,232 
2,637 
4,211 
6,736 
8,954 
3,487 
1,499 
23,250 


47 
03 
95 
04 
39 
42 
89 
55 
64 
89 
77 
23 
99 
85 
92 
56 
64 
27 
22 
72 
58 
73 
57 
56 
81 
64 
27 
41 
84 


3,073 

11,725 

119,163 

17,145 

4,087 
6,462 
3,851 

19,696 
6,977 
5,842 
3,150 
4,256 
7,488 

10,174 
7,£86 
4,545 
1,387 
1,648 
3,618 
2,920 
1,905 

10,663 
6,901 


90 
54 
75 
03 
11 
66 
90 
79 
80 
22 
30 
90 
34 
07 
70 
42 
99 
10 
36 
14 
12 
86 
70 


$405,986  55 


1875. 


$10,426  72 
490  99 
6,225  30 
4,761  90 
6,633  64 
6,534  42 
9,459  30 
1,014  80 
7,569  07 
7,519  45 
7,262  99 
1,869  13 
3,294  45 


3,212  82 
1,539  19 

19,034  66 

21,18©  13 
2,093  93 
7,511  20 
8,101  61 
2,991  82 
1,811  57 
4,561  83 

10,912  21 

12,953  43 
7,705  69 
3,566  80 

12,295  99 
1,490  24 
4,538  79 
3,046  15 

39,703  77 

16,297  53 
4,015  26 

15.867  24 
3;936  59 

31,947  39 
5,201  95 
8,245  87 
2,269  72 
1,391  17 
8,195  04 

10  695  43 
5,556  91 
3,640  50 
1,986  7(1 
2,410  36 
2,462  08 
3,412  35 
2,782  51 
9,015  71 
7,116  75 


$387,761  11 
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COUNTIES. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

X>q\  Norte 

El  Dorado 

Fresno 

Humboldt 

Inyo , 

Kern 

Klamath 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Renito 

San  Bernardino... 

San  Diego 

San  Francisco .... 

San  Joaquin 

San  Luis  Obispo.. 

San  Mateo 

Santa  Barbara.... 

Santa  Clara 

Sftnta  Cruz 

Shasta 

Sierra 

Siskiyou 

Solnno 

Sonoma 

Stanislaus 

Sutter 

Tehama , 

Tulare  . ". .....*. '.....,, 

Tuolumne 

Centura 

Yolo 

Yuba ;;;v.'* 


Totals.. 


Cash  Received  fkom  State 
Apportioitment. 


1874. 


$20,480  15 
353  96 
6,488  36 
8,187  47 
6,786  09 
4,595  76 
7,844  85 
1,046  63 
7,101  84 
3,105  70 
6,181  55 
868  00 
1,652  52 
827  04 
3,088  35 
1,614  26 

18,839  49 
4,375  94 
2,564  23 
7,363  19 
2,811  77 
2,810  86 
267  56 

11,209  20 
6,589  61 

12,726  34 
6,657  96 
2,271  03 

16,765  07 


4,781  32 

3,978  34 

102,974  53 

14,278  85 
5,059  55 
6,001  96 
5,017  16 

20,371  56 
8,191  21 
4,004  62 
3,012  78 
4.386  44 

10,639  64 

18,132  73 
5,054  32 
3,980  75 
3,249  64 
1,438  64 
5,062  90 
5,568  46 
2,763  53 
6,448  09 
7,296  39 


$427,157  89 


1875. 


$62,351  17 
662  60 
17,411  23 
23,726  34 
17,455  62 
15,051  20 
21,834  02 

3,180  16 
18,588  49 

8,617  57 
19,514  71 

2,421  21 

5,692  08 


9,176  18 

5,029  37 
54,575  89 
12,614  28 

6,313  07 
20,168  40 

8,971  38 

7,295  35 
789  36 
21,681  55 
19,739  30 
34,369  92 
18,413  34 

6,055  50 
46,173  42 

9,628  10 

13,851  73 

13,115  70 

288,836  75 

38,629  57 

13,986  44 

16,082  74 

14,557  62 

59,194  99 

22,830  06 

11,069  58 

8,280  69 

12,842  99 

33,588  38 

49,427  71 

13,927  65 

11,482  61 

9,861  79 

4,626  33 

16,523  43 

14,683  81 

7,787  34 

18,379  28 

19,741  59 


$1,210,808  49 
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Table   No.  3 — Continued. 


COUNTIES. 


Alameda 

Alpine , 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

ElPorado 

Fresno 

Humboldt 

Inyo 

Kern 

Klamath 

Lake 

Lassen 

Los  Angeles 

Marin , 

Mariposa 

Mendocino... 

Merced 

Modoc 

Mono , 

Monterey 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino... 

San  Dieg^o 

San  Francisco 

San  Joaquin 

San  Luis  Obispo.. 

San  Mateo .... 

Santa  Barbara 

Santa  Clara........ 

Santa  Cruz 

Shasta 

Sierra ...,♦... 

Siskiyou 

Solano.. 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity,... 

Tulare 

Tuolumne 

Ventura , 

Yolo 

Yuba 


Totals.. 


Cash  Beceited  trom  County 
Taxes. 


1874. 


$61,8S)3  77 

1,295  56 

14,449  19 

30,918  62 

7,752  50 

20,614  92 

21,754  76 

2,600  54 

9,322  66 

20,235  16 

16,810  71 

5,121  07 

6,895  86 

2,.551  64 

4,316  77 

4,321  27 

37,849  03 

25,492  80 

4,279  63 

15,408  80 

15,658  33 

4,014  83 

1,861  01 

26,181  85 

18,457  39 

40,491  50 

19,733  26 

9,531  07 

62,172  78 


6,341  44 

6,585  12 

457.637  38 

46,090  00 

6,356  71 
25,310  25 

6,688  27 
40,330  00 
18,739  00 
11,178  67 

6,391  23 

8,147  56 
38,316  98 
36,493  23 
17,120  00 

7,012  54 
10,755  06 

4,968  00 
10,936  54 

8,273  45 

4,631  98 
25,652  44 
16,265  70 


$1,332,208  82 


1875. 


$36,397  50 

1,734  14 

8,205  39 

23,889  66 

5,736  00 

15,046  57 

19,603  50 

3,826  00 

7,731  10 

11,585  25 

25.847  42 

2,028  07 

5,942  60 


5,250  76 

5,902  46 

24,871  56 

11,807  16 

4,180  00 

15,;M)7  CO 

8,871  84 

3,813  51 

981  32 

12,308  75 

14,737  53 

32,236  56 

17,667  05 

8,287  29 

31,422  13 

5,371  61 

4,685  62 

8,159  40 

391,654  80 

39,025  70 

7,920  32 

19,866  40 

9,947  31 

43,182  00 

17,360  29 

6,732  49 

8,301  69 

10,659  96 

32,751  20 

47,054  93 

21,230  92 

16,470  00 

11,998  81 

3,565  58 

10,927  97 

3,107  00 

4,754  68 

13,822  46 

11,760  70 


$l,llf,->30  06 
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COUNTIES. 

Cash   Beceited   trom    City 
AND  District  Taxes. 

1874. 

1875. 

$58,385  36 
77  70 

$75,121  57 

4,425  29 

gutte 

2,482  64 
357  41 

8,010  58 

riolavprftQ                                            ............  ......••••...•..•.«...• 

Colusa                             »   ...... 

Cnntra  Co^ta  .                              ....................................... 

6,921  69 
1,217  50 
3,593  17 
500  00 
1,906  84 

4,104  46 

D**!  Nnrtft        ..   .            . 

ISl  T)orado        .... 

703  OO 

Fre*no      ..     ....      «»  ..•...........••.•»......•••.»•.....•»•••••♦.•»• 

4,145  44 

371  47 

Kern 

"K"lnmflth 

762  88 

Ijake 

868  13 

1,024  65 

T.occfin        .                          ^   .    .    ........... 

1,468  52 

TjCi'5   Ano'i^lp^    ...  .           ..  ..  .......................................... 

11,448  35 
7,172  34 

12,088  33 

Marin .. •» •♦»♦ 

1,134  36 

Mendocino 

IVfer^'pd      ...........    .....        .  ......................................... 

1,948  68 
407  20 
505  24 

1,321  46 
2,228  60 

Modoc 

!Monterpv  ........... ......... .........  .•...••*.  ............ ......... ...... 

3,619  91 
4,930  46 
6,386  60 
3,346  48 

2,529  68 

Napa  .......  •.... ♦ 

6,048  47 

4,847  42 

Placer *. 

228  00 

"Plllyrific                        .                                                    .........      .......................... 

Sacramento 

San  Benito ... 

28,014  27 

46,581  23 
7,650  42 

San  Piego 

1,100  00 

Sn.n  .Toaniiin              .        ....... ........••..• 

16,178  08 

818  89 

16,705  41 

San  Tjiii^  Obi'i'no       .     ................................................ 

4,676  21 

Sfln  TVtutpo  ..     ....     .     ........      ........  «.....>•.. 

4,174  89 

Santa  Barbara 

Santa  Clara 

702  99 
33,194  50 
1,815  75 
2,368  47 
1,449  75 
2,656  30 
2,446  06 
4,508  43 

12,301  95 
33,516  31 

Santa  Ornz       .... 

4,784  20 

Shasta 

1,120  28 

Sierra                     ♦ 

914  34 

Siskivon          

6,302  74 

Solano  ..... ..,,»...... 

9,207  71 

Sonoma 

19,614  95 

Sutter 

4,664  70 
1,701  95 

880  00 

Tehama • 

1,961  67 

Trinitv                                                             

Tulare 

2,111  24 

138  43 

Ventura           .    . 

1,725  93 
5,628  33 
7,896  87 

3,297  08 

Yolo 

6,437  66 

Yuba 

5,615  88 

Totals 

$235,821  09 

$315,682  66 
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COUNTIES. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

iPresno 

Humboldt 

Inyo 

Kern 

Lake 

Lassen  

Los  Angeles 

Maria 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada 

Placer 

Plumaa 

f^acramento 

San  Benito.. 

San  Bernardino.. 

San  Diego 

San  Francisco 

San  Joaquin.. 

San  Luis  Obispo.. 

San  Mateo 

Santa  Barbara.... 

Santa  Clara , 

Sapta  Cruz 

Shasta 

Sierra 

Siskiyou...-. 

Solano 

Sonoma , 

Stanislaus. 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura..., 

Yolo  

Yuba 


Cash  Receipts  from  Mis- 
cellaneous Sources. 


1674. 


$7,466  20 

85  00 

621  00 

105  25 

2,496  08 

815  66 

3,880  13 

44  00 

5,518  43 

569  48 

646  43 

1,138  58 


Totals.. 


713  86 


1,129  50 

3,307  68 

219  75 

412  41 

68  48 

260  16 


637  00 
106  36 


3,581  05 

1,674  01 

83175 


285  03 


48,950  75 
3,472  14 

400  00 
1,367  20 

381  86 
2,247  70 

462  68 

159  60 
2,029  91 

257  75 
8,196  44 
2,293  36 
1,829  81 

169  30 
71  00 


525  05 


38  04 
130  29 


$109,495  86 


1875. 


$14,487  80 


993  54 

2,583  20 

1,947/9 

11,668  06 

2,068  12 


2,370  00 
303  75 
651  50 

1,138  20 
152  50 
402  93 
121  94 

5,631  14 
40  00 


503  51 

21,664  05 

113  17 

385  93 

9,811  73 

20  00 


3,386  26 

188  50 

24  75 

269  55 

869  07 

576  80 

266,230  93 

2,262  36 

502  00 


826  00 

950  00 

370  02 

45  40 

1,705  55 
569  95 

1,440  45 
300  82 


636  27 


68  34 
2,265  20 


40  11 


$360,576  98 
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COUNTIES, 


Alameda  

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado... 

Fresno  

Humboldt 

Inyo 

Kern 

Klamath 

Lake ♦ 

Lassen  

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Kapa 

Nevada 

Placer 

Plumas 

/  Sacramento 

San  Benito 

San  Bernardino... 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo., 

Sao  Mateo.. ». 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou 

Solano 

Sonoma 

Staoialaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

yeotura 

Yolo 

Yuba 


Totals,. 


24- 


-O 


Total  Bkckipts.      * 


1874. 


$153,476 

2,449 
27,038 
46,964 
22,363 
32,092 
43,661 

5,900 
30,768 
26,856 
29,923 

9,705 
13,492 

4,150 
12,663 

7,527 
76,219 
45,759 

9,623 
32,683 
26,582 
12,823 

4,766 
45,859 
36,820 
68,559 
36,806 
14,875 
131,034 


95 
25 
50 
02 
47 
76 
32 
22 
74 
23 


36 
52 
14 
52 
63 
08 
02 
52 
71 


14,481 
23,389 

728,726 
97,164 
16,722 
39,142 
16,642 

115,839 
36,186 
23,563 
16,033 
19,704 
67,087 
71,601 
31,390 
20,372 
17,165 
8,054 
22,254 
16,762 
11,026 
48,430 
37,490 


69 
00 
41 
10 
16 
07 
18 
55 
44 
48 
97 
94 
46 
62 
83 
71 
64 
74 
09 
05 
56 
76 
95 


$2,510,670  U 


1875. 


$198,784  76 

2,887  73 

37,260  75 

62,971  68 

31,773  05 

48,300  24 

57,069  40 

8,020  96 

36,961  66 

32,171  46 

53,648  09 

7,456  61 

15,081  63 


19,067  34 
14,061  48 

116,201  58 
46,775  93 
12,587  00 
44,812  17 
49,837  48 
14,213  85 
3,968  18 
50,893  54 
51,457  51 
84,407  33 
47,400  34 
18,098  09 

136,497  52 
24,409  92 
23,945  21 
24,898  05 

986,425  75 

112,920  37 
31,100  23 
55,991  27 
41,569  47 

168,790  69 
50,546  52 
27,213  62 
21,471  99 
31,766  81 
85,182  78 

127,093  84 
40,715  48 
33,109  28 
25,809  03 
10,659  61 
32,317  11 
21,203  16 
18,621  61 
47,655  11 
44,275  03 


$3,390,359  30 
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TABLE    No.    4. 


Financial  statistics^  showing  school  expenditures  for  the  school  years  ending 
June  thirtieth,  eighteen  hundred  and  severity-two  and  eighteen  hundred  and 
seventy 'three. 


COUNTIES. 


Alameda 

Alpine... 

Amador , 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

EI  Dorado 

Presno 

Humboldt ,. 

Inyo 

Kern 

Kiamath 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

3Iontei'ey 

Napa 

Nevada 

Placer 

Plumas , 

Sacramento 

San  Benito 

San  Bernardino... 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo.. 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou... 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama..... 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba 


Totals.. 


Amoxtnt  Paid  for  Tkachbrs' 
Salaries. 


1874. 


194,824 

2,154 

18,172 

27,588 

13,956 

22,731 

24,617 

3,351 

15,503 

14,961 

18,580 

5,274 

7,398 

2,531 

7,149 

6,443 

39,793 

15,886 

6,901 

21,393 

15,824 

6,569 

2,222 

29,194 

17,764 

40,681 

22,346 

9,250 

69,881 


41 
S'Z 
93 
68 
47 
52 
89 
00 
81 
75 
75 
50 
33 
82 
43 
00 
25 
08 
78 
27 
52 
46 
50 
34 
94 
85 
00 
12 
44 


7,448 
13,858 
516,388 
59,707 
11,305 
17,007 

8,703 
62,382 
25,704 
12,077 
11,631 
13,232 
40,816 
49,907 
20,399 
12,774 
12,069 

4,797 
12,641 
10,638 

6,321 
25,316 
24,247 


94 
65 
65 
43 

37 
50 
SO 
00 
06 
58 
50 
59 
96 
87 
74 
13 
55 
60 
25 
82 
93 
43 
65 


$1,560,830  16 


1875. 


^104,798  31 

2,100  98 

18,185  00 

32,251  82 

20,345  82 

26,798  31 

28,913  93 

5,309  91 

22,482  85 

16,215  55 

27,442  40 

5,775  50 

8,499  64 


10,942  06 

6.822  03 
67,033  50 
20,233  51 

8,589  53 
26,596  47 
15,810  73 

8.823  18 
2,396  25 

26.598  95 
25,557  28 
49,779  35 
29,328  88 
11,176  40 

76.599  90 
11,312  90 
12,564  26 
14,282  99 

519,138  72 
67,817  30 
15,708  72 
21,450  25 
12,132  16 
71,422  50 
28,293  86 
15,090  30 
14,021  50 
18,803  46 
52,083  09 
70,778  24 
23,089  91 
19,907  28 
16,390  85 

6,609  06 
23,200  38 
13,846  34 

8,551  16 
29,051  42 
29,524  93 


$1,810,479  62 
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COUNTIES. 


Alameda 

Alpine 

Amador..., 

Butte 

Calaveras , 

CoJusa 

Contra  Costa 

Pel  Norte 

El  Dorado 

Fre&no 

Humboldt 

Inyo 

Kern , 

Klamath 

Lake , 

Lassen 

Los  Angeles., 

Marin , 

Mariposa 

Mendocino 

Merced  ., 

Modoc 

Mono. 

Monterey 

Napa 

Nevada 

Placer , 

Plumas..... 

Sacramento 

San  Benito.. 

San  Bernardino., 

San  Diego.... 

San  Francisco 

San  Joaquin 

San  Luis  Obispo.. 

San  Mateo 

Santa  Barbara.... 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou , 

Solano 

Sonoma., 

Stanislaus 

Sutter ,.... , 

Tehama \ , 

Trinity , 

Tulare , 

Tuolumne 

Ventura 

Yolo 

Yuba 


Amount  Paid  for  Rent,  Re- 
pairs, Fuel,  and  Contin- 
gent Expenses, 


1874. 


$19,883  88 
91  64 
1,516  31 
2,910  65 
1,499  26 
2,627  40 
3,486  15 

356  71 
2,398  34 
2,438  44 
2,068  37 
1,106  34 

667  06 
83  00 

780  33 

524  90 
7,50.5  56 
7,323  27 

579  86 
1,104  19 
2,057  77 

363  38 

432  07 
4,574  41 
5,306  54 
8,089  23 
1,996  45 

869  23 
18,711  73 


1,479  09 

2,206  90 

143,650  22 

17,071  87 

903  02 
5,014  62 
3,773  56 
15,732  92 
3,679  64 
1,655  00 
1,065  59 
1,481  11 
7,770  89 
4,340  90 
1,752  22 
1,888  74 
3,166  48 

570  51 
1,784  39 
1,561  65 

678  47 
6,319  16 
3,072  98 


Totals ^331,952 


1875. 


$21,181  22 
128  78 
1,753  86 
8,077  21 
3,099  57 
3,236  79 
6,142  75 
1,186  72 
2,977  67 
1,943  14 
5,125  53 
419  67 
1,314  79 


1,049  13 

807  68 

10,586  14 

3,466  58 

715  02 

3,137  67 

4,005  35 

2,425  79 

441  27 

3,625  55 

5,041  29 

13,616  65 

2,524  45 

1,383  23 

17,069  07 

2,556  48 

1,044  50 

1,372  12 

147,778  10 

15,257  95 

5,873  40 

5,094  39 

5,317  99 

20,024  98 

5,007  12 

2,346  37 

912  38 

2,398  64 

'  9,557  28 

5,351  14 

3,449  33 

2,533  99 

5,001  53 

810  30 

2,873  36 

2,020  21 

898  13 

3,777  47 

4,246  99 


^1,806  62 
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COUNTIES. 


Amount  Paid  for  School 

LlERARIKS. 


1874. 


Alameda 

Alpine 

Amador 

Butte  

Calaveras 

Colusa 

Contra  Costa .... 

Del  Norte 

El  Dorado. 

Eresno 

Humboldt... 

Inyo 

Kern 

Klaraath 

Lake 

Lassen 

Los  Angeles 

Marin 

Haripo.sa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada 

Placer. , 

Plumas ,. 

Sacramento 

San  Benito 

San  Bernardino.. 

San  Diego 

San  Erancisco 

San  Joaquin 

San  Luis  Obispo., 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta...... 

Sierra 

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba 


Totals.. 


$1,001  40 

45  50 
406  49 
736  08 

34  25 
523  31 
562  72 

46  85 
513  38 
190  38 
411  50 
123  79 
156  45 

83  00 
281  58 

20  00 
918  14 
224  67 
222  92 
202  43 
324  36 
270  08 


643  94 
91  31 
881  09 
413  21 
107  40 
420  93 


473  18 
296  39 

3,000  00 

832  37 

165  36 

341  48 

88  83 

1,264  06 
527  05 
504  12 
221  24 
629  15 


965  29 

396  92 

58  29 

60  59 

107  00 
285  04 
358  99 

108  35 
574  45 
628  51 


$21,752  82 


1875. 


$1,291  12 

56  80 

482  89 

532  45 

445  44 

1,187  59 

957  59 

146  79 

657  15 

363  00 

688  20 

79  61 

223  99 


388  88 
104  50 
1,745  23 
501  22 
276  50 
818  26 
733  60 
723  51 


571  88 
925  75 
1,509  94 
J, 121  29 
327  55 
642  43 
403  86 
256  05 
363  81 
2,469  32 
1,159  68 
249  82 
1,190  60 
353  72 
1,242  81 
836  12 
805  80 
200  95 
73  07 
1,213  04 
1,707  42 
786  02 
312  10 
454  26 
255  94 
582  62 
326  54 
273  86 
304  56 
737  53 


$33,962  72 
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COUNTIES. 


Alameda 

Alpine 

Amador 

Butte - 

Calaveras 

Colusa 

Contra  Costa...... 

Del  Norte 

El  Dorado 

Eresno 

Humboldt 

Inyo 

Kem 

Klamath 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Menaociuo 

Merced 

Modoc 

Mono , 

Monterey 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino... 

San  Diego 

San  Erancisco..... 

San  Joaquin , 

San  Luis  Obispo., 

San  Mateo 

Santa  Barbara,.... 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou., 

Solano 

Sonoma , 

Stanislaus..... 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba 


Totals., 


Amoxtnt  Paid  for  School 
Apparatus. 


1874. 


$80  36 

5  60 

24  75 

291  60 


96  50 

72  57 

5  00 

32  38 


102  10 

"*202'27" 


58  39 


893  18 
20  00 
20  49 

148  69 


10  00 


S8  12 
25  76 


321  73 

61  50 

243  32 


30  32 
33  55 


25  55 
172  15 
140  00 
398  60 

95  92 


121  39 
86  00 

225  85 
20  50 
26  56 


72  10 


$4,152  80 


1875. 


$80  29 


82  05 
720  10 
224  12 
400  96 
135  51 


91  76 
107  10 
90  49 
71  10 
66  05 


69  14 

224  53 

1,813  38 


183  05 

197  63 

3  00 


228  16 


529  27 

154  32 

596  44 

33  60 

47  55 


117  95 


420  70 

76  70 

1,050  50 

336  20 


30  00 
107  91 
396  80 
511  51 

33  00 
235  70 


37  00 

79  88 

100  37 


945  60 
83  60 


$10,713  02 
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COUNTIES. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

Fresno ., 

Humboldt... 

Inyo 

Kern 

Klamath 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Mendocino... 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino- 
San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo.. 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta ". , 

Sierra , 

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama. 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba 


Total?.. 


Total  Cttrrent  Expenses. 


1874. 


$115,790  05 

2.297  56 

20,120  48 

31,527  01 

15,489  98 

25,978  73 

28,739  33 

3,759  56 

18,447  91 

17,590  57 

21,162  72 

6,504  63 

8,424  11 

2,697  82 

8,269  73 

5,987  90 

49,110  13 

22,954  02 

7,726  05 

22,848  58 

18,206  65 

7,212  92 

2,654  57 

34,450  81 

23,188  55 

49,652  17 

25,077  39 

10,288  25 

89,257  42 


9,431  53 
16,395  49 

663,038  87 
77,611  67 
12,399  30 
22,535  65 
12,705  69 
79,777  58 
30,006  67 
14,216  70 
13,039  72 
15,378  85 
48,813  70 
55,234  56 
22,575  44 
14,721  16 
15,305  62 

5,475  11 
14,782  78 
12,559  46 

7,108  76 
32,210  04 
27,949  14 


11,918,688  08 


1875. 


|fl27,350  94 

2,286  56 

20,503  80 

41,581  58 

24,114  95 

31,623  65 

36,149  78 

6,643  42 

26,209  43 

18,628  85 

33,246  62 

6,345  88 

10,104  47 


12,449  21 
7,958  64 
71,178  25 
24,221  31 
9,581  05 
30,735  45 
20,747  31 
11,975  48 
2,837  52 
31,024  54 
31,524  32 
64,905  94 
33,503  89 
12,841  50 
94,907  84 
14,306  84 
13,912  36 
16,018  92 
669,386  14 
84,352  88 
21,831  94 
28,165  94 
17,880  57 
93,740  79 
34,473  30 
18,242  47 
15,164  83 
21,383  08 
63,250  21 
78,348  31 
27,358  26 
22,989  07 
21,846  64 
7,712  30 
26,736  24 
16,293  46 
9,723  15 
34,079  05 
34,593  05 


$2,236,961  98 
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COUNTIES. 


Alameda < 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

Presno 

Humboldt 

Inyo 

Kern 

Klamath 

Lake 

Lassen 

Los  Angeles 

Marin ... 

Maripopa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey ... 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino... 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispc 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta......... 

Sierra..... 

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare , 

Tuolumne 

Ventura 

Yolo 

Yuba 


Totals.. 


Amount  Paib  por  Sites, 
Buildings,  and  School 
Furniture. 


1874. 


$25,167 

65 

699 

2,713 

855 

494 

5,543 

1,125 

5,051 

1,434 

2,947 

1,331 

1,773 


43 

75 
50 
91 
10 
55 
59 
86 
20 
48 
31 
00 
69 


1,155 

3,024 
7,325 
1,785 
20 
2,324 

994 
1.477 

300 
4,777 
2,535 
5,953 
3,503 

827 
29,629 


70 

88 
20 
86 
00 
02 
57 
63 
00 
99 
32 
86 
98 
10 
60 


511 

3,201 

25,983 

3,346 

317 

739 


37 
90 
79 
32 
70 
15 


2,755 

979 

1,090 

725 

2,934 

10,076 

5,912 

3,348 

1,587 

813 


98 
56 
81 
53 
39 
97 
II 
16 
30 
33 


2,283 
611 
1,161 
6,822 
2,425 


$192,467  25 


1875. 


$5r,487  83 


5,043  95 

10,814  23 

571  66 

10,837  62 

4,467  17 

518  48 

1,697  86 

4,346  51 

3,155  94 

241  68 

45  25 


2,239  22 

2,634  03 

14,692  71 

4,289  50 


21,929  58 

136  00 

25  00 

12,301  90 

3,444  17 

1.803  66 
7,639  99 

517  82 

4,293  05 

7,345  25 

2,377  01 

225  38 

134,221  22 

9,431  45 

207  25 

10,080  65 

11,966  83 

19,900  96 

1,216  73 

870  08 

1,144  75 

5.804  51 
8,799  61 

20,616  61 

1,163  78 

1,590  03 

620  61 

285  50 

1,786  00 


3,970  50 
6,541  Sd 
1,938  18 


$421,279  36 


Digitized  by 


Google 


192 


Table  No.  4 — Continued, 


COUNTIES. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern 

Klamath 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Benito 

San  Bernardino... 

San  Diego 

San  Francisco .. .. 

San  Joaquin 

San  Luis  Obispo.. 

San  Mateo 

Santa  Barbara 

Santa  Clara. 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba : 


Totals.. 


Total  Expendittjbes. 


$140,957  48 

2,363  .SI 

20,819  98 

34,240  92 

16.345  08 

26;473  28 

34,282  92 

4,885  42 

23,499  11 

19,025  05 

24,110  03 

7,835  63 

10,197  80 

2,697  82 

9,425  43 

9,012  78 

56,435  33 

24,739  88 

7,745  05 

25,172  60 

19,201  22 

8,690  55 

2,954  57 

39,228  80 

25,723  87 

55,606  03 

28,581  37 

11,115  35 

118,887  02 


9,942  90 
19,597  39 
689,022  64 
80,957  99 
12,717  00 
23,274  80 
12,705  69 
82,533  56 
30,986  23 

15.307  51 
13,765  25 
18,313  24 
58,890  67 
61,146  67 
25,923  60 

16.308  46 
16,118  95 

6,475  11 
17,066  03 
13,170  85 

8,270  35 
39,032  64 
30,374  20 


$2,111,155  33 


$178,838  77 

2,286  56 

25,547  75 

52,395  81 

24,686  51 

42,461  17 

40,616  95 

7,161  90 

27,907  29 

22,975  36 

36,402  56 

6,587  56 

10,149  72 


14,688  43 
10,592  67 
85,870  96 
28,510  81 
9,581  05 
30,735  45 
42,676  89 

12.111  48 
2,862  52 

43,326  44 
34,968  49 
66,709  60 
41,143  88 
13,359  32 
99,200  89 
21,652  09 
16,289  37 
16,244  30 

803,607  36 
93,784  33 
22,039  19 
38,236  59 
29,847  40 

113,641  75 
35,690  03 

19.112  55 
16,309  58 
27,187  59 
72,049  82 
98,964  92 
28,522  04 
24,579  10 
22,467  25 

7,997  80 
28,522  24 
16,293  46 
13,693  65 
40,620  91 
36,531  23 


$2,658,241  34 
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COUNTIES. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa. 

Contra  Costa 

Del  Norte 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern 

Klamath 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada.. 

Placer 

Plumas 

Sacramento. 

San  Benito 

San  Bernardino... 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo.. 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter , 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo , 

Yuba 


25-0 


Balance  on  Haijd  at  Closb 
or  School  Ybab. 


1874. 


$12,519  47 
85  94 
6,218  52 
12,723  10 
6,018  39 
6,232  47 
9,389  40 
1,014  80 
7,269  63 
7,8.^1  18 
5,818  27 
1,869  13 
3,294  45 
1,552  71 
3,242  54 
1,539  19 
19,130  23 
21,019  15 
2,104  80 
7,511  20 
7,381  10 


1,811  57 

6,607  88 

10,747  48 

13,026  86 

8,224  65 

3,760  17 

12,403  21 


4,538  79 
3,792  61 

39,703  77 

16,206  11 
4,005  26 

15,867  24 
3,936  49 

33,395  99 
5,199  21 
8,245  87 
2,269  82 
1,391  70 
8,194  79 
5,485  20 
5,467  23 
4,030  03 
989  60 
2,579  63 
2,664-84 
3,413  24 
2,756  21 
9,398  22 
7,116  75 


1875. 
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COUNTIES. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

Fresno  .,., 

Humboldt 

Inyo 

Kern 

Lake 

Xjassen.. 

Los  Angeles ., 

Mann 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Napa.... 

Nevada... 

Placer 

Plumas 

Sacramento *.. 

San  Benito 

San  Bernardino... 

San  Diego 

San  Eran  Cisco 

San  Joaquin 

San  Luis  Obispo . 

San  Mateo 

Santa  Barbara.... 

Santa  Clara 

Santa  Cruz , 

Shasta 

Sierra 

Siskiyou 

Solano 

Sonoma. 

Stanislaus 

Sutter 

Tehama. 

Trinity 

Tulare , 

Tuolumne 

YeO-tura 

Yolo.. 

Yuba 


Totals. 


Cash  drawn  from  tjnappok- 
TioNED    County  Fund   for 

County  Institute. 


1874. 


$100  00 


100  00 
50  00 
75  00 

100  00 
50  00 


75  00 

"fo'so" 


100  00 
5  25 


100  00 


80  00 


100  00 
80  00 
77  10 
77  00 


100  00 


69  75 
95  00 


83  00 

58  00 

100  00 

100  00 

so  00 

100  00 
47  00 


100  00 


100  00 


$2,157  60 


1875. 


$100  00 


100  00 
63  50 
60  00 

100  00 
75  00 


12  00 
'46*50 


33  00 


100  00 
100  00 


97  50 

100  00 

40  50 


100  00 
100  00 
126  50 
100  00 


100  00 


100  00 
100  00 


100  00 

42  50 

iOO  00 


100  00 
85  00 
79  75 


100  00 
100  00 


100  00 
27  20 
45  50 


74  75 


100  00 

100  00 
27  20 


$2,936  40 
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COUNTIES. 

Cash  drawn  from  ttnappor- 
TioNED    County  Fund   por 
Board  of  Examination. 

1874. 

1875. 

Alameda 

$287  00 
87  00 
282  15 
253  50 
227  00 
3B0  00 
199  25 
80  00 
166  50 

313  50 
293  50 

48  00 
300  00 
287  50 

30  00 

314  70 
313  18 
192  50 
176  50 
146  00 

$325  60 
99  00 

Alpine 

Amador 

352  00 

Butte 

187  98 

Calaveras 

280  00 

Colusa 

320  00 

Contra  Costa . 

218  25 

Del  Norte7. 

174  75 

EI  Dorado .> 

200  00 

Fresno 

398  75 

Humboldt..... 

332  00 

Iiiyo 

K^ern ...««...,... 

360  00 

Lake 

288  10 

Lassen 

Los  Angeles... ..... ........ 

391  55 

Marin , 

366  15 

Mariposa ...; 

219  25 

Mendoci  lo 

259  50 

Merced ...,..,# , 

164  50 

Modoc  ..  -. , ..... 

200  84 

Mono , 

Monterey 

404  00 
244  00 
160  00 
235  00 
40  00 
255  00 

408  00 

IJapa  , 

299  00 

Nevada , 

190  00 

Placer 1 

223  84 

Plumas .».....».*..... ........ 

150  00 

Sacramento •• 

^     358  00 

San  Benito ... 

300  00 

San  Bernardino... 

159  00 
169  50 

161  00 

San  Diego 

117  00 

San  Francisco,...,..... .« 

ban  tJoftouin  ^...               ....................*.*.......*............. 

180  00 
205  75 
202  00 
123  00 
500  00 
169  50 
280  00 
44  00 
180  00 
320  00 
240  00 
418  00 
204  00 
238  00 

175  00 

San  Luis  Obi 6!T)o 

385  00 

San  Matf^o......... 

204  00 

Santa  Barbara..... 

144  00 

Santa  Clara 

560  00 

Santa  Cruz 

188  00 

Shasta 

301  00 

Sierra 

219  50 

Siskiyou 

188  50 

Solano .-.; 

2.56  00 

Sonoma 

364  00 

Stanislaus 

424  16 

Sutter 

218  07 

Tehama... ., 

280  00 

Trinity  

15  00 

Tuurf ..;::::; .::::; ::;;::,.. ,:.:. ..,::::;: ; 

123  50 

240  50 

Tuolumne 

116  50 

''entura 

197  20 
320  00 
169  50 

227  00 

Yolo ... 

320  00 

Yuba..:;:::::;:;;:;:;;:;;:;:::::;;;::::::;::;::::::;::;:::.;;:.::; 

226  37 

Totals ... 

$10,108  73 

$12,396  65 
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Table  No.  4 — Continued. 


COUNTIES. 

Cash  drawn  from  tjnappor- 
TiONED   County  Fund   i'or 

POBTAGK,  STATIONERY,  ETC. 

1874. 

1875. 

Alameda ♦ v 

$64  75 
60  00 
60  00 
50  00 

155  15 
38  00 

$58  50 

AlDinft  ......... .................... ......<........ ......  •....••.•....*.....« 

50  00 

Amador 

15  00 

Butte 

53  00 

Calaveras • 

243  65 

Colusa « 

50  00 

Contra  Costa. ..*.*. , 

36  00 

Dp!   Nortp 

21  05 
45  62 
23  00 
68  00 
8  00 
15  50 

37  00 
20  00 

38  00 
86  06 
73  60 
20  00 
42  92 

64  50 

El  Dorado 

!Fresn.o«.......... ......... ......  *.......•......«....... 

34  00 

Humboldt • 

61  00 

Inyo ....*.«.« 

9  00 

Kem .' 

Lake 

30  75 
66  00 

Lassen........  •....* «......« «. « 

Xios  Asfirelea , 

360  15 

JlCarin. • 

121  13 

Mariposa... » • 

85  00 

^ktpndocino ................. ...... ...... ......... ...... ................... . 

33  00 

Merced 

37  21 

JtCodoc........ *«. ................... . 

23  00 

Mono » 

Monterev • 

42  00 
137  00 

396  00 

Napa 

40  00 

Nevada *»..«..... .  •«......• , , 

Placer... 

62  00 
33  00 
67  00 

65  50 

Plumas... ....««...« ••.»•*... .*•.••.  ............................. 

26  20 

Sacramento , 

88  50 

San  Benito 7, 

256  68 

San  Bernardino 

37  00 
15  00 

20  00 

San  Diego 

9  00 

San  IVancisco ., 

San  Joaquin... 

118  70 
45  00 
44  50 
37  00 

52  00 
93  60 
18  60 
60  00 

121  50 
60  00 
87  00 
96  00 

53  35 
26  00 
10  00 

129  87 

167  00 

San  Xiuis  Obispo ', , 

45  00 

San  Mateo ♦ 

24  00 

Santa  Barbara 

29  50 

Santa  Clara 

260  00 

Santa  Cruz , 

66  26 

Shasta , 

30  26 

Sierra 

100  00 

Siskiyou 

Solano 

94  00 
50  00 

Sonoma 

Stanislaus 

576  00 

85  83 

Sutter 

Tehama 

36  00 
45  00 

Trinity 

10  00 

Tulare 

50  00 

Tuolumne 

91  25 

Ventura 

38  00 
61  00 
37  75 

26  50 

Yolo 

41  00 

Yuba 

44  00 

Totals 

$2,468  21 

$4,163  25 

197 
Table  No.  4 — Continued. 


COUNTIES. 

Total    bxpendittjres    i-rom 

un  apportioned  county 

School   Tukd. 

1874, 

1875. 

Alanieda 

Alpine. •..»...••......» .*....•.•  •••«..... *. ....... 

1451  75 
137  00 
432  15 
353  50 
457  15 
468  00 
249  25 
101  05 
287  12 
336  60 
372  00 
56  00 
415  50 
329  75 
50  00 
452  70 
399  23 
266  00 
276  60 
188  92 

$484  10 
149  00 

ATTifljlor ^......f 

467  00 

Butte  

804  48 

Calaveras 

583  65 

Colusa *.....••..... 

470  00 

Contra  Costa 

328  25 

Bel  Norte 

239  25 

El  Dorado 

212  00 

Fresno , 

432  75 

Humboldt 

439  50 

Inyo 

9  00 

Kern 

390  75 

X,ake 

377  10 

Lassen 

IjOS  Anereles 

841  70 

3farin ...*.•..«• ...*.•••• 

587  28 

Marinosa .« 

304  25 

Mendocino ...••« 

390  00 

Jtferced .« ....*..... 

301  71 

Iifodoc 

264  84 

Mono.. , k , . • 

Monterey 

546  00 
461  00 
237  10 
374  00 
73  00 
422  00 

904  CO 

Napa 

439  00 

Nevada .* 

316  50 

Placer 

379  34 

Plumas « 

176  20 

Sacramento 1 

546  50 

San  Benito ....«.'. 

556  58 

San  Bernardino • 

265  75 
279  60 

281  00 

San  Diego 

226  00 

San  Francispo .... 

San  Joaquin • 

298  70 
250  75 
246  50 
160  00 
552  00 
346  00 
351  50 
194  00    . 
401  50 
400  00 
427  00 
561  00 
257  35 
363  00 
10  00 
253  37 

442  00 

San  Luis  Obispo 

San  Mateo , 

472  50 
328  00 

Santa  Barbara 

173  50 

Santa  Clara 

920  00 

Santa  Cruz 

329  25 

Shasta 

411  00 

Sierra 

319  50 

Siskiyou ♦ .• 

382  50 

Solano • 

406  00 

Sonoma , 

940  00 

Stanislaus 

609  98 

Sutter 

281  27 

Tehama .* 

370  50 

Trinity 

25  00 

Tulare " " :'. Z.: 

Tuolumne 

365  25 

206  75 

Ventura 

235  20 
481  00 
207  25 

353  50 

Yolo 

461  00 

Yuba,                                          ♦ 

297  57 

•   " • •" *'*"  ••••••••»•♦••••••••••••»••••     •  •• 

Totals 

$14,734  54 

$19,496  30 
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TABLE    No.   5. 

Valuation  of  school  property. 


COUNTIES, 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa*.. 

Del  Norte 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern 

Klamath 

liake. 


Ijassen 

IjOs  Angeles.. 

Marin 

Hariposa , 

Mendocino..  .. 

Merced 

Modoc 

Mono... , 

Monterey 


Napa 

Nevada 

Placer 

Plumas 

Sacramento 

iSan  Benito.......... 

San  Bernardino... 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo.. 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra , 

Siskiyou 

Solano 

Sonoma 

Stanislaus. , 

Sutter 

Tehama , 

Trinity , 

Tulare ; 

Tuolumne , 

"Ventura 

Yolo. 


Valttation   or  Lots,   School 
Houses,  and  Furniture. 


1874. 


$273,180  00 

1,000  00 

20,75.3  00 

5.3,138  25 

18,395  00 

30,037  00 

43,280  00 

6,481  50 

23,408  57 

7,815  73 

27,530  00 

6,460  00 

9,450  00 

2,450  00 

10,725  00 

8,700  00 

107,704  37 

33,019  00 

6,500  00 

36,285  16 

16,859  00 

4,456  58 

2,060  00 

40,323  31 

50,127  66 

90,216  66 

34,370  00 

10,149  00 

169,062  56 


Yuba. 


Totals.. 


16,071  00 

12,200  00 

2,207,951  00 

208,200  00 

9,800  00 
41,950  00 
30,700  00 
164,267  00 
39,886  00 
12,918  00 

5,460  00 
23,925  00 
88,227  50 
56,625  50 
21,347  00 
28,975  00 
28,600  00 

3,627  00 

9,735  00 
16,075  00 
16,775  00 
34,865  00 
48,872  00 


$4,269,884  35 


1875. 


$339,350  00 

400  00 

27,670  00 

73,253  00 

21,387  00 

40,503  25 

45,655  00 

6,760  25 

27,985  00 

16,028  28 

35,122  00 

6,460  00 

7,150  00 


11,903  00 
9,810  00 
121,764  00 
37,140  00 
6,570  00 
34,246  04 
40,558  75 
5,923  6^ 
2,300  00 
39,470  45 
56,7.52  00 
94,881  00 
42.270  00 
12,641  82 
169,062  56 
24,452  52 
18,815  00 
13,225  00 
2,357,000  00 
216,750  00 
13,375  00 
64,480  00 
43,902  68 
222,665  00 
46,621  00 
12,343  00 
6,160  00 
23,205  00 
97,750  00 
124,682  63 
49,762  00 
28,925  00 
30,300  00 
4,175  00 
20,871  74 
17,068  77 
21,500  00 
49,020  00 
49,372  00 


$4,879,328  39 
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COUNTIES. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras  

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern 

Klamath 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono  

Monterey 

Napa 

Nevada  

Placer 

Plumas  

Sacramento  

San  Benito 

San  Bernardino.... 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo.. 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou 

Solano  

Sonoma > 

Stanislaus 

Sutter  

Tehama 

Trinity 

Tulare  

Tuolumne 

Ventura.,., 

Yolo 

Yuba 


Totals,, 


Valuation  of   School 
Libraries. 


1874. 


$4,954  00 

97  50 

1,523  00 

4,313  16 

881  20 

1,753  00 

3,530  87 

148  85 

3,861  02 

812  73 

1,937  00 

253  76 

475  22 

170  00 

1,073  10 

474  50 

4,866  13 

3,045  00 

1,247  00 

2,510  02 

932  76 

345  67 


3,276  43 
2,253  50 
5,011  01 
3,087  00 
1,303  50 
4,135  77 


2,134  47 

571  75 

19,669  00 

6,170  00 

1,667  83 

2,264  47 

1,007  00 

7,061  00 

2,531  00 

1,966  50 

1,425  00 

1,567  50 

4,080  75 

3,016  85 

2,047  00 

652  00 

1,700  00 

632  00 

868  65 

2,653  00 

768  00 

3,180  00 

2,659  m 


$127,666  13 


1875. 


$6,117  0( 

148  0( 

1,557  6( 

3,828  7f 

1,144  4i 

2,469  5e 

3,850  0( 

276  44 

5,135  5{ 

1,148  9c 

*  2,770  OC 

333  37 

611  OC 


1,407  0{ 

465  2c 

6,860  35 

2.970  0( 
1,224  OC 

2.971  95 
1,634  3{ 

312  OC 


2,998  3( 

925  71 

6,160  OC 

3,365  OC 

1,571  Ot 

4,135  7; 

1,056  2", 

2,490  OC 

646  OC 

10,000  OC 

6,135  OC 

1,847  4i 

3,600  OC 

1,329  5C 

7,163  OC 

3,085  7f 

2,559  OC 

1,895  OC 

1,498  OC 

5,185  OC 

6,686  6( 

2,662  9i 

949  5C 

2,030  0( 

822  OC 

1,568  8C 

2,332  OC 

1,676  OC 

3,307  OC 

2,669  6f 


$138^564  64 
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Table    No.    5 — Continued. 


COTJKTIES. 


Alameda , 

Alpine .... 

Atnador 

Butte 

Calaveras 

Colusa  

Contra  Costa 

Del  Norte 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kem 

Klamath 

Lake 

Lassen.* 

Los  Angeles, 

Marin , 

Mariposa 

Mendocino , 

Merced 

Modoc..... 

Mono 

Monterey 

Napa 

Nevada 

Placer , 

Plumas 

Sacramento  ....... 

San  Benito 

San  Bernardino.. 

San  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo.. 

San  Mateo 

Santa  Barbara.... 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra ..  ..;.., 

Siskiyou 

Solano 

Sonoma , 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba 


Totals.. 


Valuation     ov     School 
Apparatus. 


1874. 


$1,666  00 

70  00 

914  00 

1,494  25 
769  00 
927  00 

1,128  00 
155  58 

1,961  94 
200  00 
542  00 
27  60 
428  93 
50  00 
275  39 
185  00 

2,100  00 

1,125  00 
572  00 

1,012  33 
5:3  50 
382  00 
10  00 
744  50 
846  50 

2,187  50 

1,399  00 
706  50 

1,799  12 


199  82 
55  00 


928  55 
670  00 
957  75 
275  00 

1,866  00 
815  00 
643  25 
525  00 

1,145  00 

1,350  25 
460  00 
533  00 
622  25 
637  00 
50  00 
165  60 

1,040  00 

60  00 

155  00 

1,315  68 


$38,691  79 


1875. 


$1,459  00 

20  00 

910  00 

1,287  00 

995  00 

1,212  10 

1,295  00 

194  50 

2,149  34 

658  10 

947  50 

98  70 

324  80 


425  00 
271  00 

2,246  00 
757  00 
657  00 

1,387  01 
716  00 
133  50 
25  00 
873  75 
976  00 

2,101  00 

1,938  00 
830  82 

1,799  12 
182  80 

200  00 

201  00 
2,600  00 
1,000  00 

740  00 

1,528  00 

334  58 

2,689  00 

1,095  00 

915  00 

500  00 

767  00 

2,155  00 

2,383  25 

976  73 

955  75 

725  00 

75  00 

353  75 

1,295  25 

255  00 

930  00 

1,290  68 


$50,785  27 
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Table    No.    5 — Continued. 


COUNTIES. 

Total    Valuation    or 
School   Propebtt. 

» 

1874. 

1875. 

AlnTTipda       .........  ...•«....  ......••.  ..........«..*.  .•...••.« ......  •.«•.. 

$279,800  00 
1,167  50 
23,190  00 
58,945  66 
20,045  20 
32,717  00 
47,938  87 
6,785  93 

29.226  53 
8,828  46 

30,009  00 
6,741  36 

10,354  15 
2,670  00 

12,073  49 

9,359  50 

114,670  50 

37,189  00 
8,319  00 

39,807  51 

18,335  26 
0,184  25 
2,070  00 

44,344  24 

53.227  66 
97,415  17 
38,856  00 
12,159  00 

174,997  45 

$346,926  00 

668  00 

AmaHoT               .           ....    ...  .......•..>....«..«.•....•.•.... 

30,137  50 

5utte 

78,368  75 

r^nlavftrfts  .  ..    ...  .......  .........  ..........•*...«...*.•......•.«..•... 

23,526  49 

DrAiifiifi.,.    ..    .    ...........  ..    ...........•**........••........•....*•... 

44,184  91 

rinntrft  Costa 

60,800  00 

TIpI  Nortp           

7,231  19 

TTil  Dorado ♦. • • 

35,269  84 

17,835  .S3 

TTiimholdt 

38,839  50 

6,892  07 

Kern 

8,085  80 

TTIfimflth              

T.fllrp    

13,735  00 

T.acCpTl  .      .       .....      .......................«...•*.••••....■..........•. 

10,546  25 

Tvrt«5  Ancples      ......  .....................•....•..*..«*..« .•...•♦.• 

130,860  33 

IVlarin  ..  ...... ... .« .............. ..«..i...... ♦....•••. »»»».•.» 

40,867  00 

TVfflHnofla   ......... .........  .........  ...•...•• .....  ......  ..•...,...*•..*.. 

8,451  00 

^pTidocino    .........  .............. ......... .........  .......•.....««....• 

38,604  98 

42,909  29 

TVfodoo...  ..    ...  ....,....................•.....•..«....*...•"*.•.....-... 

6,369  15 

2,325  00 

43,342  60 

^apa .-..• 

58,653  75 

Nevada 

iPlacer        .        .               ....  ...».»  .....-.......•♦....•.••...«.••• 

103,142  00 
47,573  00 

T^lnmas;                                     .    .......................................... 

15,043  69 

Sacramento. 

174,997  45 

Kiln  T?Anito     ...       ...     ...  ...................................... 

25,691  57 

Sun  T?prnnrdino     ...  ...  .............................................. 

17,405  29 

12,826  75 

2,227,620  00 

214,298  55 

12,137  83 

45,172  22 

31,982  00 

173,194  00 

43,232  00 

15,527  75 

7,410  00 

26,637  50 

93,658  50 

60,102  35 

23,927  00 

30,249  25 

30,837  00 

4,309  00 

10,769  25 

19,768  00 

17,603  00 

38,200  00 

52,847  34     , 

21,505  00 

San  Dipco.         .    ...  ......     .    ..............  ...................... 

14,072  00 

San  Francisco 

2,369,600  00 
222,885  00 

15,962  42 

San  Mntpo. •• ..» ».»..♦.♦ 

59,608  00 

Santa  Barbara 

45,566  76 

Santa  Clara ..♦ ♦«» 

232,517  00 

Santa  Cruz    

50,701  75 

Shasta 

15,817  00 

Sierra  • •«.... ••♦ 

8,555  00 

Siskiyou 

Solano •*•..«.*...«.*....'••  .......................... ...... 

25,470  00 
105,090  00 

Sonoma 

Stanislaus .». «. 

133,702  48 
53,391  65 

Sutter 

30,830  25 

Tehama 

33,055  00 

Trinity 

5,072  00 

Tulare 

22,794  29 

Tuolumne .«...«.«... 

20,696  02 

Ventura.. 

23,430  00 

Yolo..                          

53,257  00 

Yuba.                         

53,322  34 

Totals                 ..r 

$4,436,142  27 

$5,068,678  30 

26— C*) 
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TABLE  No.  6. 


Statement,  by  counties,  of  apportionment  of  Public  School  Fund,  for  school 
years  ending  June  thirtieth,  eighteen  hundred  and  seventy-four,  and  eighteen 
hundred  and  seventy -five. 


COUNTIES. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern  

Klamath 

Lake  

Lassen 

Los  Angeles 

Marin 

Mariposa  

Mendocino 

Merced 

Mono 

Monterey 

Napa 

Nevada 

Placer  

Plumaa 

Sacramento 

San  Bernardino,. 

Sau  Diego.. 

San  Francisco-... 

San  Joaquin 

San  Luis  Obispo. 

San  Mateo 

Santa  Barbara.... 

Santa  Clara 

Santa  Cruz......... 

Shasta 

Sierra 

Sit^kiyou 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity 

Tulare 

Tuolumne -. 

Ventura 

Yolo 

Yuba 

Totals 


Semi- ANNUAL. 


August,  1873. 


$5,326 

84 

1,719 

2,150 

1,846 

1,339 

2,040 

258 

1,963 

758 

1,589 

212 

376 

211 

820 

360 

5,061 

1,231 

717 

2,025 

744 

71 

2,828 

1,695 

3,426 

1,827 

574 

4,610 

1,298 

1,153 

26,187 

4,000 

1,151 

1,564 

1.212 

5,277 

2,210 

1,047 

827 

1,845 

3,097 

5,024 

1,236 

1,076 

941 

416 

1,241 

1,567 

674 

1,722 

1,977 


72 
46 
54 
86 
64 
06 
16 
30 
90 
50 
98 
38 
38 
56 
00 
85 
86 
64 
50 
40 
56 
34 
18 
76 
78 
78 
00 
04 
06 
74 
52 
78 
28 
56 
78 
52 
72 
14 
38 
00 
96 
14 
56 
66 
36 
56 
48 
84 
04 
82 
84 


March,  1874. 


$112,627  82 


$15,054  73 

251  99 

4,768  82 

6,036  61 

4,939  45 

3,759  78 

5,804  69 

776  04 

5,137  92 

2,352  &b 

4,591  57 

655  62 

1,369  22 

615  48 

2,276  83 

1,235  42 

13,605  23 
3,144  30 
2,131  m 
5,367  61 
2,067  21 
200  70 
8,123  89 
4,703  07 
9,263  42 
4,830  18 
1,697  03 

12,097  75 
3,483  26 
2,892  31 

76,865  87 

10,278  07 
3,641  59 
4,410  94 
3,804  38 

15,079  26 
5,969  71 
2,959  21 
2,185  40 
5,352  00 
8,286  68 

13,154  77 
3,817  76 
2,876  70 
2,662  62 
1,181  90 
3,904  73 
4,000  62 
2,089  51 
4,725  37 
5,318  55 


$315,790  30 


Total  for  1874. 


$20,381  45 
336  45 
6,478  36 
8,187  47 
6,786  09 
5,098  84 
7,844  85 
1,034  34 
7,101  82 
3,111  15 
6,181  55 
868  00 
1,745  60 
827  04 
3,096  83 
1.596  22 

18,667  09 
4,375  94 
2,849  38 
7,393  01 
2,811  77 
272  04 

10,952  07 
6,398  83 

12,690  20 
6,657  96 
2,271  03 

16,707  79 

4,781  32 

4,046  05 

103,053  39 

14,278  85 
4,792  87 
5,975  50 
5,017  16 

20,356  78 
8,180  43 
4,006  35 
3,012  78 
7,197  00 

11,384  64 

18,178  91 
5,054  32 
3,953  36 
3,603  ^^ 
1,598  46 
5,146  21 
5,568  46 
2,763  55 
6,448  19 
7,296  39 


$428,418  12 
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COUNTIES. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras. 

Colusa.. 

Contra  Coata 

Del  Norte 

El  Dorado 

Fresno « 

Humboldt 

Inyo 

Xern , 

Klamath 

Lake 

Lassen 

Los  Angeles 

Marin 

Mariposa 

Mendocino 

Merced ..... 

Modoc 

Mono ... 

Monterey 

Napa 

Nevada 

Placer  

Plumas 

Sacramento 

San  Benito 

San  Bernardino.. 

San  Diego 

San  Francisco.... 

San  Joaquin 

San  Luis  Obispo, 

San  Mateo 

Santa  Barbara.... 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou 

Solano 

Sonoma 

Stanislaus 

Sutter 

Tehama 

Trinity  

Tulare 

Tuolumne 

Ventura 

Yolo 

Yuba 

Totals 


Semi-anntjal. 


August,  1874. 


$5,343  00 
63  05 
1,493  05 
2,031  90 
1,495  00 
1,326  65 
1,853  15 

272  35 
1,591  20 

744  90 

1.561  30 
207  35 
493  35 
189  15 
789  10 
430  95 

4,630  60 

1,063  40 
578  50 

1,721  20 

768  30 

629  20 

67  60 

1,859  65 

1.689  35 
2,945  80 
1,576  90 

514  80 

3,980  60 

870  35 

1,186  25 

1,123  20 

24,760  45 

3,305  25 

1,197  95 

1,374  75 

1,246  70 

5,020  60 

1,955  20 

957  45 

709  15 

1,038  05 

2,879  50 

4,241  90 

1,192  75 

960  70 

897  65 

387  40 

1,415  05 

1,264  25 

666  90. 

1.562  60 

1.690  65 


$103,816  05 


March,  1875. 


$57,046  80 
673  18 
15,941  18 
21,694  44 
15,962  00 
14,164  54 
19,785  94 

2,907  86 
16,989  12 

7,953  24 
17,967  66 

2,213  86 

5,267  AQ 


8,425  \(a 

4,601  22 
49,440  56 
11,353  84 

6,176  60 
18,377  12 

8,203  08 

6,717  92 
721  76 
19,855  34 
18,037  06 
31,452  08 
16,836  44 

5,496  48 
42,500  56 

9,292  m 

12,665  50 

11,992  32 

264,365  42 

35.289  90 
12,790  42 
14,678  10 
13.310  92 
53,604  56 
20,875  52 
10,222  62 

7,571  54 
11,804  94 
30,744  20 

45.290  44 
12,734  90 
10,257  32 

9,584  14 
4,136  24 
15,108  38 
13,498  30 
7,120  44 
16,683  76 
18,050  94 


$1,108,435  98 


Total  for  1875. 


$62,.389  80 
736  23 
17,434  23 
23,726  34 
17,457  00 
15,491  19 
21,639  09 

3,180  21 
18,580  32 

8,698  14 
19,528  96 

2,421  21 

5,760  81 
189  15 

9,214  26 

5.032  17 
54,071  16 
12,417  24 

6,755  10 
20,098  32 

8,971  38 

7,347  12 
789  36 
21,714  99 
19,726  41 
34,397  88 
18,413  34 

6,011  28 
46,481  16 
10,163  01 
13,851  75 
13,115  52 
289,125  87 
38,595  15 
13,988  37 
16,052  85 
14,557  62 
58,625  16 
22,830  72 
11,180  07 

8,280  69 
12,842  99 
33,623  70 
49,532  34 
13,927  65 
11,218  02 
10,481  79 

4,523  64 
16,523  43 
14,762  55 

7,787  34 
18,246  36 
19,741  59 


$1,212,252  03 
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TABLE    No.  7, 


Statistical  table  by  years,  showing  the  total  expenditures  for  public  schools 
in  the  State  of  California,  from  eighteen  hundred  and  fifty -two  to  eighteen 
hundred  and  seventy-five,  the  assessable  property  of  the  State,  and  the 
percentage  of  expenditures  on  taxable  property. 


Years. 

Assessed  value  of 
property. 

Years. 

Total  expendi- 
tures. 

Eate  per 
each  $100. 

1850-61 

$57,670,689  00 
49,231,052  00 
64,579,375  00 
95,335,646  00 
111,191,630  00 
103,887,193  55 
95,007,440  97 
126,059,461  82 
123,955,877  00 
131,060,279  49 
148,193,540  02 
147,811,617  16 
160,369,071  81 
174,104,955  07 
180,484,949  85 
183,509,161  00 
200,764,135  50 
212,205,339  01 
237,483,175  07 
260,563,886  08 
277,538,134  97 
267,868,126  76 
637,232,823  31 
528,747,043  00 
611,495,197  00 

1861-52 

$33,449  00 
65,645  00 
275,606  00 
334,638  00 
305,221  00 
307,832  00 
339,914  00 
427,003  00 
474,263  00 
470,113  00 

441.228  00 
483,407  00 
655,198  00 
883,116  00 

859.229  00 
1,163,348  00 
1,151,407  00 
1,290,585  00 
1,529,047  00 
1,713,431  00 
1,881,333  00 
2,113,366  00 
2,111,155  33 
2,658,241  34 

.0679 

1851-2 

1852-3,.  ,.♦ 

,1016 

1852-3 

1853-4 

.2890 

1853-4 

1854-5 

.3009 

1854-5 

1855-6 

.2938 

1855-6 

1856-7 

1857-8 

.3240 

1856-7 

.2696 

1857-8 

1859 

•3444 

1858-9 

I860 

.3618 

1859-60 

1861 

.3172 

1860-61 

1862 

.2985 

1861-2 

1863 

♦30  J  4 

1862-3 

1864 

.3763 

1863-4 

1865 

.4893 

1864-6 

1866 

.4680 

1865-6 

1867 

5816 

1866-7 

1868 

1869 

.5255 

1867-8 

5418 

1868-9 

1870 

5868 

1869-70 

1871 

6572 

1870-71 

1872 

.7001 

1871-2 

1873 

3321 

1872-3 

1874 

3992 

1873-4 

1875 

4347 

1874-5 
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TABLE    No.  8. 


Statement  by  years,  showing  the  total  amount  of  receipts  and  expenditures  for 
public  schools  of  the  State  of  California,  from  eighteen  hundred  and  fifty- 
two  to  eighteen  hundred  and  seventy -five,  inclusive* 


YEARS. 

Total  amount  of  the 
State  School  Fund 
apportioned. 

Total  amount  raised 
bycounty  and  city- 
taxes. 

Total     amount 
raised     from 
other  sources. 

1852.... 

$2,417  00 

1853 

10,626  00 

1854 

$52,061  00 

63,662  00 

69,961  00 

78,057  00 

53,405  00 

72,319  00 

81,118  00 

81,461  00 

75,412  00 

145,537  00 

132,217  00 

168,828  00 

132,410  00 

268,910  00 

252,603  00 

290,796  00 

360,447  00 

423,853  00 

424,022  00 

430,220  00 

428,418  12 

1,212,252  03 

$157,702  00 
119,128  00 
121,639  00 
148,989  00 
162,870  00 
205,196  00 
230,514  00 
241,861  00 
294,828  00 
328,554  00 
260,842  00 
390,306  00 
470,668  00 
695,718  00 
664,738  00 
847,229  00 
839,756  QO 
923,809  00 
1,249,943  00 
1,541,597  00 
1,332,208  82 
1,115,530  06 

42,557  00 

1855 

1856 

39,395  00 
28,619  00 

1857 

55,035  00 

1858 

85,107  00 

1859 

97,534  00 

1860 

1861 

122,858  00 
114,397  00 

1862 

141,806  00 

1863 

68,209  00 

1864 

84,084  00 

1865 

91,181  00 

1866 

79,600  00 

1867 

81,966  00 

1868 

73,986  00 

1869 

66,531  00 

1870 

63,441  00 

1871 

46,660  00 

1872 

232,075  00 

1873 

310,502  00 

1874 

1875 

345,316  95 
676,259  64 

Totals 

$5,298,869  35 

$12,243,625  88 

$2,960,162  69 
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Table     No.     8 — Continued. 


YEARS. 

Total  amount  paid 
for  teachers'  sala- 
ries. 

Total  amount  paid 
for  school  houses 
and  sites. 

Total    amount 
expended  for 
school    pur- 

•  poses. 

'1852 

$20,707  00 

47,894  00 

85,860  00 

181,906  00 

200,941  00 

192,613  00 

204,645  00 

256,777  00 

311,165  00 

311,501  00 

330,249  00 

328,338  00 

411,101  00 

526,585  00 

551,462  00 

696,110  00 

763,639  00 

873,814  00 

976,938  00 

1,103,125  00 

1,282,799  00 

1,434,367  00 

1,560,830  00 

1,810,480  00 

$9,775  00 

6,193  00 

129,677  00 

76,525  00 

62,484  00 

69,743  00 

88,199  00 

90,266  00 

110,352  00 

101,818  00 

49,274  00 

93,931  00 

167,393  00 

257,804  00 

185,056  00 

238,010  00 

221.118  00 
205,766  00 
339,362  00 
390,158  00 

290.119  00 
374,069  00 
192,467  00 
421,279  00 

$33,449  00 
65,645  00 
275,606  00 
334,638  00 
305,221  00 
307,832  00 

1853 

1854 > 

1855 

1856 

1867 

1858 

339,914  00 

1859 

427,003  00 

I860 

474.263  00 

1861 

470,113  00 
441,238  00 
483.407  00 

1862 

1863 

1864 

666,198  00 

1865 

883,116  00 

1866 

859,229  00 
1,163,348  00 
1,151,407  00 
1,290,585  00 
1,529,047  00 
1,713,431  00 
1,881,333  00 
2,113,356  00 
2,111,155  00 
2,658,241  00 

1867 

1868 

1869  

1870 

I87l! 

1872 

1873 

1874 

1875 

Totals 

$14,463,846  00 

$3,950,828  00 

$21,967,775  00 
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Statistical  summary y  by  years,  of  the  public  schools  of  California^  from  eigh- 
teen hundred  and  fifty -one  to  eighteen  hundred  and  seventy -five^  inclusive. 


YEARS. 


Num'ber  of 
children  list- 
ed by  Census 
Marshals. 


1851 . 
1852. 
1853. 
1854. 
1855. 
1856. 
1857. 
1858. 
1859, 
1860. 
1861., 
1862. 
1863. 
1864.. 
1865.. 
1866. 
1867.. 
1868., 
1869. 
1870. 
1871., 
1872,. 
1873., 
1874. 
1875,. 


*  6,906 
^  17,821 
«^  19,442 
'*  20,075 

*  26,077 

*  30,039 

*  35,722 

*  40,530 

*  48,676 

*  57,917 
«-  68,395 

*  71,821 

*  78,055 

*  86,031 

*  95,067 
t  84,179 
t  94,213 

-  104,118 
112,743 
121,751 
■  130,116 
137,351 
141,610 
159,717 

\  171,563 


No,  of  children 
enrolled  on 
School  Reg- 
ister. 


1,846 
3,314 
4,193 

9,746 


17,232 

19,822 

23,519 

26,993 

31,786 

36,566 

.36,540 

^7,588 

50,089 

60,273 

62,227 

X  65,828 

X  73,754 

X  85,808 

X  91,332 

X  94,720 

X  107,593 

il  120,240 

g  130,930 


Average  daily 
attendance. 


*  Between  four  and  fifteen  years  of  age. 

t  Between  five  and  fifteen  years  of  age, 

X  Including  children  over  fifteen  years  of  age. 

il  Between  five  and  seventeen  years  of  age. 

\  Including  children  over  seventeen  years  of  age. 


2,020 

4,635 

6,442  . 

8,495- 

9,717 

11,183 

13,364 

14,754 

17,804 

19,262 

19,992 

24,794 

29,592 


t  43,681 
X  49,802 
X  54,271 
X  64,286 
X  65,700 
t  69,461 
72,283 
78,027 


Number 

of 
schools. 


49 

20 

111 

168 

227 

321 

368 

432 

523 

593 

684 

715 

754 

832 

947 

913 

1,083 

1,228 

1,354 

1,492 

1,650 

1,654 

1,868 

2,005 

2,190 
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YEARS. 


1851 

1852 

1853 

1854 

1855 

1856 

1857 

1858 

1859 

1860 , 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 .... 

1873 

1874 

1875. 


Xumber  of 
teachers. 


2X4 

SOI 

392 

486 

517 

744 

831 

932 

962 

919 

1,079 

1,155 

1,268 

1,389 

1,590 

1,687 

1,869 

2,052 

2,301 

2,336 

2,452 

2,693 


^  Under  five  years  of  age. 


dumber  of 
children  un- 
der five  years 
of  age. 


123,558 

i  28,300 

1 30,932 

f  35,334 

1  38,127 

f  39,081 

f  41,323 

%  42,733 

52,037 

52,975 

58,119 

57,983 

62,910 

66,292 

69,723 

70,086 

74,876 

78,660 


Number  of 
census  chil- 
dren in  pri- 
vate schools 


5,438 
6,306 
6,886 
9,158 
11,359 
12,478 
15,671 
14,026 
14,820 
16,273 
16,198 
15,524 
13,787 
12,507 
14,149 
15,021 
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Statement  o^  the  bonds  held  in  trust  by  the  State  Treasurer  for  the  School 

Fund, 


Bonds, 


Stnte  Capitol  Bonds  of  1870,  seven  per  cent 
State  Capitol  Bonds  of  1872,  seven  per  cent. 
Funded  debt  of  1873,  six  per  cent 

Total 


Amount. 


1^236,000  00 

115,000  00 

1,386,500  00 


$1,737,500  00 
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TABLE  No.  12. 


List  of  County  Superintendents  whose  term  of  office  expires  the  first  Monday 
in  March  J  eighteen  hundred  and  seventy -si  jl'j  and  their  Fost  Offices. 


Counties. 


Alameda 

Alpine 

Amador 

Butte 

Calaveras 

Colusa 

Contra  Costa 

Del  Norte 

El  Dorado 

Fresno 

Humboldt 

Inyo 

Kern  

Lake 

Lassen 

Los  Angeles 

Marin , 

Mariposa 

Mendocino 

Merced 

Modoe 

Mono 

Monterey 

Napa 

Nevada 

Placer 

Plumas 

Sacramento 

San  Bernardino 

San  Diego 

San  Francir^co 

San  Joaquin, 

San  Luis  Obi&;po.... 

San  Mateo 

Santa  Barbara 

San  Benito 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra 

Siskiyou 

Solano  

Sonoma 

Stanislaus  

Sutter 

Tehama  

Trinity 

Tulare 

Tuolumne 

Ventura 

Yolo  

Yuba 


Names. 


Rev.  W.  F.  B.  Lynch.. 

K.  C.Montgomery 

W.  H.  Stowes 

Samuel  T.  Blake 

E.F.Walker 

A.  Thurber 

J.  E.  Putnam 

Max  Lipowitz 

John  P.  Munson 

Rev.  T.  O.  Ells,  Sr 

E.  C.  Cumraings 

J.  AV.  Symmes 

L.  A.  Beardsley 

Louis  Wallace 

Z.  N.  Spalding 

George  H.  Peck 

Samuel  Saunders 

David  Fgenhoff. , 

J.  H  Seawell 

B.  F.  Fowler 

W,  F.Estes 

E.  B.Miner 

R.  C.  MeCroskey 

Rev.  G.  W.  Ford 

Frank  Power 

John  T.  Kinkade 

W.S.  Church 

Dr.  G.  R.  Xelly 

Henry  Goodcell,  Jr 

J.  H.  S.  Jamison 

James  Denman.., 

T.  O.  Crawford 

James  M.  Felts 

C  G.  Warren 

Rev.  J.  C.  Hamer 

H.  Z.Morris 

J.  G.  Kennedy , 

W.  H.  Hobbs 

G.  W.  Welch 

A.  M.Phalin , 

William  Duenkel 

C.  W.  Childs 

A.  C.  McMeans 

James  Burney 

M.  C.  Clark 

Charles  D.  Woodman... 

Hiiam  H.  Bragdon 

R.P.Merrill 

John  Murnan 

F.  S,  S,  Buckman 

G.  N.  Freman 

Th.H.  Steel 


Post  Offick. 


East  Oakland. 

Monitor. 

Plymouth, 

Chico. 

San  Andreas. 

Pacheco. 

Colusa. 

Crescent  Cit^^ 

Placerville. 

King's  River. 

, Rohnerville. 

Independence. 

Bakersfield. 

Lakeport. 

Susan  ville. 

El  Monte. 

S.'ui  Rafael. 

Marjpo.«a. 

Ukiah  City. 

Me'ced. 

Centerville. 

Benton. 

Salinas  City. 

Napa. 

Nevada  City. 

Auburn. 

Quincy. 

..... Saciamento, 

San  Bernardino. 

North  San  Diego. 

San  Francisco. 

Stockton. 

4 Cambria. 

Redwood  City. 

Santa  Barbara. 

Hollister. 

San  Jose. 

Soquel. 

Shasta. 

Port  Wine. 

Yreka. 

Suisun  City. 

Santa  Rosa. 

Modesto. 

Yuba  City. 

Red  Bluff, 

Weaverville. 

Porterville. 

Sonora. 

,San  Buenaventura. 

Woodland. 

Marysville. 
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TABLE    No.    13. 


List  of  County  Superintendents  taking  office  tJie    fir^t    %r^..^n..  •     -r      ^ 
eighteen  kun^red  and  seventy. s  J,  a'Sklt^tlnl^'p:'^^^^^^ 


Counties. 


Alameda 

Alpine ,., 

Amador 

Butte 

Calaveras 

Coui?a : 

Contra  Costa *. 

Del  Norte 

EI  Dorado 

Fresno 

Uumboldt 

Inyo 

Kern 

Lake ." 

Lassen 

Los  Angeles 

Marin 

Mariposa .*.* 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Napa....'. ■ 

Nevada 

Placer 

Plumas  .*.* 

Sacramento ,. 

San  Benito 

San  Bernardino 

ban  Diego 

San  Francisco 

San  Joaquin 

San  Luis  Obispo 

San  Mateo 

Santa  Barbara 

Santa  Clara 

Santa  Cruz 

Shasta 

Sierra '*'*^ 

Siskiyou .*,'!!.*!!!...! 

Solano 

Sonom  a .'.'.*.'. .  !*. ...[[ ' 

Stanislaus 

Sutter. 

^ehama ..*.'.*.'.*.'.'.'  ',.." 

^nnity 

Tulare .' .'.W.V.'*.*! 

Tuolumne ..'...[.' 

^enf.ura "* 

^olo 

Yuba 


Names. 


Post  Office. 


Bev.W.  F.  B.  Lynch 

Miss^ Charlotte  M.  Pitcher,. 

W.  H.  Stowes 

Arthur  McDermott \',Z 

Charles  R.  Boal 

Samuel  Houchins 

A.  Thurber '..; 

Max  Lipowitz ..*.''. 

John  P.  Munsou 

R.  H.  Bramlet [', 

E.  C.  Cummings 

John  W  Symmes 'Z 

L.  A.  Beardslev 

Louis  Wallace"'. '.'ZW 

S.  A.  Doyle "** 

Thomas  A.  Saxen **** 

Samuel  Saunders 

Richard  Kane 

John  C,  Ruddock !.".'.'"! 

B.  F.  Fowler 

W.  T.Estes 

Miss  Alice  Walker .7.'.* 

I  R.  C.  MeCroskey 

L.  Fellers 

!  E.  M.  Preston '.V*.'.'!." 

I   Eugene  Calvin 

w.  s.  Church ;;, 

F.  L.  Landis 

H.  Z.  Morris "*" 

Charles  R.  Paine 

F.N.  Pauly 

H.  N.  Bolander .'..*.*.*";; 

J.  M.  KIts.!"7!!7/.*!.*.' 

G.  p.  Hartley Z'.'..' 

(x.  E.  Thurmond 

E.  Rousseau 

W.  H.  Hobbs 

Mrs.  D.  M.  Coleman Z.Z. 

A.M.  Phalin 

William  Duenkel 

C.  W.  Childs *" 

A.  C.  McMeans 

W.B.Howard " 

M.  C.  Clark 

E.  S.  Campbell 

Mary  N.  Wadleigh 

R.P.Merrill ^ 

Rose  R.  Morgan 

F.  S.  S.  Buckman .*,*.' 

ThyH7steeir,'.!!!!!!!*.*..";.7.'.!.'.* 


.East  Oakland. 


Plymouth. 

■ Oroville. 

San  Andreas. 

Princeton. 

Pacheco. 

Crescent  City. 

Placerville. 

Fresno. 

Rohnerville. 

Independence. 

Bakersfield. 

Lakeport. 

Janesville. 

Los  Angeles. 

San  Rafael. 

Mariposa. 

•  • Ukiah. 

Merced. 

Centerville. 

Bridgeport. 

Salinas  City. 

Napa  City. 

Nevada  City. 

Auburn. 

...La  Porte. 

Sacramento. 

Hollister. 

San  Bernardino. 

San  Diego. 

■ San  Francisco. 

" Cambria. 

•••  [ Spanishtown. 


Santa  Clara. 

Soquelc 

■ • Shasta. 

Port  Wine. 

• Yreka. 

Suisun  City. 

Santa  Rosa. 

Modesto. 

Yuba  City. 

■ Junction  City. 

Portersville, 

♦•• Columbia. 

..San  Buenaventura. 

Marysville. 
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EXTRACTS 


THE   REPORTS  OF   COUNTY  SUPERINTENDENTS. 


[In  preparin,i<  these  extracts  for  printing,  I  have  occasionally  made 
changes  to  improve  the  connection  of  sentences  and  the  general  sense 
of  the  remarks.] 


ALAMEDA    COUNTY. 

W.  F.  B.  Lynch,  Superintendent. 

The  schools  of  the  county  are  in  a  prosperous  condition.  Owing  to 
the  great  increase  in  the  State  School  Fund,  all  our  schools,  four  ex- 
cepted, have  been  enabled  to  continue  in  session  eight  nrionths,  and  many 
of  them  a  much  longer  time.  JS early  all  our  schools  are  graded,  and 
will  compare  favorably  with  any  of  the  schools  of  the  State. 


ALPIRE    COUNTY. 
E.  E.  Montgomery , Superintendent. 

The  schools  are  in  a  prosperous  condition,  more  especially  the  Clay 
School.  The  only  drawback  is  that  the  teachers  are  compelled  to  teach 
at  starvation  prices;  therefore  first-class  teachers  cannot  be  obtained. 

An  amendment  to  an  Act  approved  March  twenty-eighth,  eighteen 
hundred  and  seventy-four,  entitled  "An  Act  to  enforce  the  educational 
rights  of  children."  The  amendment  shall  read:  Every  parent,  guard- 
ian, or  other  person,  in  the  State  of  California,  having  control  and  charge 
of  any  child  or  children  between  the  ages  of  eight  and  fourteen  years, 
shall  be  required  and  compelled  to  send  them  to  school  during  one  third  of 
each  year,  or  four  consecutive  months.  If  they  are  too  poor  to  clothe 
and  board  their  children  from  home  (as  many  would  be  obliged  to  do), 
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then  the  child  or  children   must  be  clothed  and  boarded  at  the  expense 
of  the  county. 


ETJTTE    COUNTY. 

H.  T.  Batcheldeb Superintendent, 

The  schools  of  Butte  County  have,  during  the  year,  shown  a  steady 
increase  in  the  number  of  pupils,  thus  creating  a  greater  demand  for 
school  room  and  more  efficient  teachers.  Both  of  these  wants  have,  as 
far  ns  practicable,  been  supplied,  there  having  been  almost  forty  thou- 
sand dollars  expended  in  the  county  for  building  purposes;  and  several 
new  teachers,  with  certificates  of  high  grades  and  with  large  experi- 
ence, have  presented  themselves  to  supply  the  second  want.  Also,  many 
©f  our  home. teachers  have  successfully  applied  for  certificates  of  a  higher 
grade.  I  believe  that  the  citizens  of  Butte  County  are  becoming  thor- 
oughly aroused  to  the  vast  importance  of  a  common  school  education. 
They  show  their  appreciation  of  our  public  schools  by  patronizing  them 
liberally.  Private  schools  in  Butte  County  are  a  failure;  they  cannot 
compete  with  our  public  schools. 


CALAVERAS    COUNTY. 

E.  F.  Walker Superintendent. 

The  new  financial  arrangement  of  the  public  school  fnnds  has  put 
new  life  into  our  little  mountain  districts,  and  there  is  no  doubt  but  that 
the  condition  of  our  schools  has  already  been  greatly  benefited  by  it; 
and  we  can  safely  predict  that^  the  progress  novv  made  under  the  im- 
proved facilities,  if  permitted  by  our  lawmakers  to  continue,  will  prove 
of  the  greatest  possible  advantage  to  large  numbers  who  can  receive 
little  or  no  education  except  from  the  free  school  sj^stcm,  under  the 
present  financial  arrangement.  I  believe  a  large  majority  of  the  people 
of  this  county  are  strongly  opposed  to  the  proposed  change  of  text- 
books every  four  years. 


COLUSA    COUNTY. 

J,  E.  Putnam.. Superintendent. 

The  schools  of  Colusa  County  are,  with  a  very  few  exceptions,  in  a 
flourishing  condition.  1  think  we  have  as  good  a  class  of  teachers  as 
any  county  in  the  State,  I  would  suggest  that  the  school  law  be  so 
amended  that  the  School  Trustees  be  elected  earlier  in  the  season,  as  the 
present  time  for  election  is  a  very  busy  one,  and  the  result  is,  in  Colusa 
County,  no  elections  are  held  in  at  least  one  half  of  the  districts. 
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CONTKA    COSTA    COUNTY. 

A.  TnuRBER Superintendent. 

The  progress  of  our  public  schools  during  the  past  year  has  not  been 
as  good  as  could  be  desired;  3^et,  considering  the  difficulties  under  which 
the  teachers  labor,  it  has  been  as  good,  perhaps,  as  could  be  expected. 
Too  much  is  required  of  our  teachers;  too  many  branches  are  crowded 
into  the  schools.  The  attainments  of  the  pupils  are  becoming  more  and 
more  superficial.  Sufficient  time  cannot  be  devoted  to  class  recita- 
tion to  produce  good  results.  A  practical  examination  of  any  of  our 
mixed  country  schools,  aside  from  the  text- books,  will  most  conclusively 
prove  that  the  present  system  of  grading  and  "course  of  study"  is  not 
producing  as  good  results  as  it  was  claimed  it  would.  Clause  four  of 
section  one  thousand  eight  hundred  and  fifty-eight,  California  School 
Law.  should  be  an\ended,  so  that  all  school  moneys  i^emaining  on  hand 
after  apportioning  five  hundred  dollars  to  each  teacher,  etc.,  must  be 
apportioned  pro  rata  to  all  the  census  children  in  the  county.  As  the 
law  now  stands,  a  district  having  fifty-one  census  children  in  this  county 
has  received  three  hundred  and  ninety-five  dollars  more  than  one  hav- 
ing forty  census  children.  This  great  diflcrence  should  be  equalized  if 
possible. 


DEL     NOETE     COUNTY. 
Max  Lipowitz Superintendent. 

The  condition  of  the  public  schools  of  Del  Norte  County  has  greatly 
improved  during  the  past  year.  Higher  salaries  were  paid  to  teachers 
in  morft  of  the  districts,  and,  for  this  reason,  superior  teachers  were 
secured.  *  *  *  Superior  furniture  was,  during  the  past  year,  pur- 
chased for  the  schools  of  two  districts. 

The  following  suggestions  for  amending  the  school  law  of  this  State 
are  respectfully  submitted:  1.  Five  per  cent  of  the  State  School  Fund, 
not  to  exceed  fifteen  dollars,  to  be  annually  set  apart  for  the  purchase 
of  school  apparatus,  2.  Five  per  cent  of  the  State  School  Fund,  not  to 
exceed  thirty- five  dollars,  to  be  annually  set  apart  for  the  purchase  of 
library  books.  3.  A  minimum  rate  of  teachers'  salaries  to  he  established 
by  law,  baricd  upon  the  grade  of  the  certificate  and  the  number  of  years 
of  experience  in  teaching.  4.  The  text  books  to  be  furnished  free  to  all 
pupils  in  the  same  manner  as  stationery  now  is  supplied.  *  *  * 
6.  That  the  special  statute  now  in  force,  making  the  salary  of  the 
County  Superintendent  of  Del  Norte  one  hundred  and  fifty  dollars,  be 
so  amended  as  to  read  "two  hundred  and  fifty  dollars  and  actual  travel- 
ing expenses." 
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EL   DOEADO    COUNTY. 

Jno.  p.  Munson Superintendent* 

The  public  schools  of  the  county  are  in  a  fair  condition.  The  in- 
creased  amount  of  money  for  educational  purposes  has  been  the  means 
of  enabling  the  schools  to  be  open^ for  nearly  double  the  time  of  former 
years.  Two  new  school  houses  have  been  built  in  districts  comprising 
portions  of  El  Dorado  County. 

FEESNO     COUNTY. 

T.  O.  Ellis,  Sr Superintendent. 

The  embarrassment  under  the  new  law  is  worse  in  some  instances 
than  under  the  old  law.  The  small  districts  struggle  to  maintain  a  six 
months  school,  and  the  larger  ones  teach  from  eight  to  eleven  and  a  half 
months,  and  have  a  balance  sufficient,  in  some  Instances,  more  than 
enough  to  support  an  eight  months'  school.  It  is  the  sincere  opinion  of 
the  writer  that  eight  hundred  dollars  should  have  been  given  to  all 
districts,  and  the  balance,  if  any,  divided  among  all  districts  pro  rata, 
and  evory  district  should  be  required  to  main'tain  at  least  an  eight 
months'  school. 


HUMBOLDT     COUNTY. 

E.  C.  CUxMMiNGS Superintendent. 

The  months  of  April,  May,  and  June  were  mostly  spent  by  ^me  in 
visiting  the  schools  in  the  county  which  were  in  session  during  those 
months,  and  in  nearly  all  of  them  I  found  the  teachers  doing  good 
work  and  the  pn pits  making  satisfactory  progress  in  their  studies.  The 
present  method  of  apportioning  the  school  funds,  I  find,  is  of  great  bene- 
fit to  many  of  our  districts,  as  a  goodly  number  are  now  enabled  to 
maintain  a  six  months'  school,  which  formerly  could  have  but  three  or 
four  months  during  the  year.  We  have  been  laboring  under  great  dis- 
advantage b}^  not  having  a  sufficient  number  ot  teachers  to  supply  the 
schools.  1  believe  at  no  time  were  all  the  schools  in  session  during  the 
year,  and  the  result  was  that  a  few  districts  Aiiled  to  maintain  a  six 
months'  school,  but  they  ought  not  to  lose  anything  thereby,  as  it  was 
not  the  fault  of  the  school  officers,  as  they  used  due  diligence  in  getting 
teachers.  I  believe  that  our  schools  in  this  county  will  compare  very 
favorably  with  schools  of  like  grade  elsewhere. 


INYO    COUNTY. 

J.  W.  Symmes Superintendent. 

Give  us  the  old  school  law,  i,  e,,  as  it  was  before  the  last  session  of 
the  Legislature.     We  have  had  the  five  hundred  dollar  limit  long  enough, 
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and  do  not  like  the  arrangement  of  paying  so  much  money  into  the 
State  Treasury,  and  drawing  only  a  portion  of  it  back  again. 


KEEN     COUNTY. 

L.  A.  Beardsley Superintendent. 

Our  schools  have  increased  rapidly  in  size  and  interest  during  the 
past  year.  Three  new  districts  have  been  formed,  and  five  new  school 
houses  will  probably  be  erected  during  the  present  school  year.  The 
new  school  law  wrought  a  hardship  in  two  of  our  districts,  which 
reached  nearly",  but  not  quite,  fifty  census  children.  However,  I  believe 
that,  on  the  whole,  the  law  is  a  good  one. 


LAKE     COUNTY. 

Louis   Wallace Superintendent. 

I  think  I  can  see  a  decided  improvement  in  our  schools  during  the 
year.  We  have  a  better  class  of  teachers;  our  terms  of  school  have 
been  lengthened;  we  have  had  a  number  of  new  districts  organized; 
five  new  school  houses  have  been  built,  with  the  probability  of  eight  or 
ten  more  during  the  coming  year.  I  would  suggest  the  repeal  of  the 
latter  part  of  section  one  thousand  ^ve  hundred  and  seventy  seven  of 
the  school  law,  in  regard  to  changing  the  boundaries  of  districts.  That 
should  be  left  altogether  with  the  Board  of  Supervisors.  Section  one 
thousand  five  hundred  and  ninety- four  should  be  repealed,  and  the 
Countj^  Superintendent  authorized  to  appoint  the  Trustees  of  new  dis- 
tricts. Section  seventeen  hundred  and  twenty-nine  should  be  amended 
so  as  to  supply  each  County  Superintendent  with  two  copies  of  the 
Califoraia  Teacher,  instead  ot  one.  Section  one  thousand  eight  hundred 
and  forty -two  should  be  amended  so  that  in  case  the  Assessor  or  Col- 
lector do'es  not  qualify  within  the  specified  time,  that  the  Trustees  may 
make  an  appointment  to  fill  said  vacanc3^  Section  one  thousand  eight 
hundred  and  fifty  eight  should  be  so  altered  that  districts  having  less 
than  ten  children  ma}''  receive  some  jiublic  mone3\  Section  one  thou- 
sand eight  hundred  and  fifty -nine  needs  reconstruction,  as  it  is  often 
impossible  for  a  new  district  to  have  an  eight  months'  school  in  the 
year,  and  in  such  cases  it  is  often  difficult  for  the  old  district  to  have  six 
months  school.  Our  method  of  grading  schools  should  be  altered.  As 
it  is  now,  we  have  not  a  single  third  grade  school  in  the  county,  A 
third  grade  certificate  is  of  no  use  whatever,  except  to  assistants  in  some 
of  the  larger  schools.  In  fact,  there  are  only  three  positions  that  can 
be  held  by  third  grade  teachers.  I  think,  also,  that  appropriations 
should  be  made  for  the  establishment  of  one  High  School  in  each 
county,  open  to  all  children  in  the  county.  Such  a  provision  would  be 
of  great  advantage  to  us. 
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LOS   ANGELES    COUJSfTY. 

Geo.  H.  Peck Superintendent. 

The  schools  of  Los  Angeles  County  are  improving.  County  Treasurers 
snoii  1(1  be  compelled  by  law  to  report  in  writing  at  the  end  of  each  month 
to  County  feuperintendents  the  amounts  placed  to  Superintendent's 
credit  during  the  month  [moneys  received  for  the  school  fund?] 


MARIPOSA    COUNTY. 

David  Egenhoff Superintendent. 

^  I  take  pleasure  in  being  able  to  report  the  condition  of  public  schools 
in  this  county  as  very  satisfactory,  and  can  offer  no  suggestion  or  recom- 
mendation in  relation  to  altering  or  amending  the  law  and  reirulations 
which  now  govern  the  system  of  public  schools  in  this  State.  Its  work- 
ings have  thus  far  proven  eminently  satisftictory  to  all  concerned,  and 
the  progress  of  the  schools  in  this  county  is  all  that  could  be  desired 
under  the  circumstances. 


MENDOCJJS'O    COUNTY. 
J.  H.  Seawell Superintendent. 

The  schools  in  this  county  are  generally  in  good  condition.  The  new 
system  of  apportionments  as  enacted  by  the  last  Legislature  is  a  decided 
improvement  [upon  the  old  pro  rata  system].  Small  districts,  which 
unuer  the  old  system  of  apportionments  only  received  one  hundred  and 
ntty  dollars  or  two  hundred  dollars,  now  receive  five  hundred  dollars 
a  sufficient  amount  of  money  to  maintain  a  six  or  seven  months  school. 


MEECED    COUNTY. 
B.  F.  Fowler... Superintendent. 

Our  schools,  I  think,  are  in  a  far  better  condition  than  when  last 
reported  though  the  number  of  census  children  in  the  county  have  not 
increased  during  the  past  year.  I  find  that  the  average  number  belonc.. 
mg  to  the  schools  is  larger,  and  that  the  average  daily  attendance  has 
increased  during  the  past  year.  I  also  find  that  a  large  percent  of 
children  have  not  attended  any  public  school  during  the  year.  This  is 
a  deplorable  state  of  affairs,  and  how  to  remedy  the  matter  is  more  than 
the  best  ot  us  can  tell.  Our  compulsory  education  law,  in  sparsely 
settled  districts,  is  almost  a  dead  letter  generally,  there  being  so  few 
that  come  within  its  reach.  I  wish  the  distance  could  be  extended  to 
two  miles,  instead  of  as  it  now  stands,  "one  mile''  by  the  nearest 
traveled  road.  1  think  section  one  thousand  eight  hundred  and  fifty- 
eight,  subdivision  three,  should  be  amended  to  read  as  follows-   "Six 
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hundred  dollars  shall  be  apportioned  to  every  teacher  assigned  each 
district,"  etc.  Subdivision  four  of  the  same  section  amended  to  read  as 
follows:  "All  school  monej^s  remaining  on  hand  after  apportioning  six 
hundred  dollars  (instead  of  fi\^^  to  each  district  having  fifteen  census 
children  or  more,  for  every  teacher  assigned  it,  and  after  apportioning 
four  hundred  dollars  to  districts  having  less  than  fifteen  census  children, 
must  be  apportioned  to  the  several  districts  in  proportion  to  the  number 
of  census  children  in  each  district."  By  apportioning  the  excess  to  the 
larger  districts  exclusivel}'^,  as  now  done,  it  helps  those  that  are  the  best 
able  to  help  themselves,  whilst  the  smaller  districts,  to  continue  school, 
must  be  subjected  to  an  onerous  tax  per  child,  or  vote  a  tax  and  collect 
it,  which  is  generally  expensive  in  the  extreme,  as  lawyers  and  col- 
lectors generally  secure  the  "  lion's  share." 


MONTEREY     COUNTY. 

E.  C.  McOroskey Superintendent. 

The  condition  of  the  schools  of  this  county  this  year  is  quite  an  im- 
provement over  what  it  was  last  year.  The  Trustees  have  manifested 
more  care  in  selecting  teach erjj,  have  been  more  exacting  in  their  de- 
mands, and  more  careful  in  complying  with  the  provisions  of  the  school 
law.  Public  schools  are  in  great  favor  in  this  count}^  the  people  not 
even  murmuring  at  the  high  rate  for  school  tax  last  year.  Much  is  ydi 
to  bo  done,  as  the  condition  of  the' schools  is  not  what  our  admirable 
system  would  seem  to  warrant. 


NAPA    COUNTY. 

G.  W.  Ford Superintendent. 

The  year  past  was  one  of  unparalleled  energy  and  interest  in  the  pub- 
lic schools  of  the  county.  There  has  been  raised  monej^  enough  by  the 
county  tax,  with  the  State  apportionment,  to  keep  all  the  schools  run- 
ning six  months,  and  many  of  them  seven,  eight,  and  even  ten  months 
within  the  school  year;  besides,  all  the  districts  that  were  in  debt  have 
paid  off  their  debts  by  subscription  or  district  taxes.  Now  all  the  dis- 
tricts but  four  have  a  surplus  on  hand  at  the  close  of  the  school  year. 
We  have  been  fortunate  in  securing,  with  very  few  exceptions,  good 
and  efficient  teachers  to  take  charge  of  the  schools;  but,  unhappily',  the 
teachers  stay  in  one  place  not  long  enough  to  become  acquainted  with 
the  capacity  and  wants  of  their  pupils,  and  to  adopt  their  teaching  to 
such  wants. 


PLACER  COUNTY. 

Frank  Powers Superintendent. 

Our  schools  were  never  in  so  satisfactory  a  condition  as  au  present; 
but  the  manner  of  apportioning  school  moneys  is  not  improved,  so  far 
as  small  or  sparsely  populated  districts  are  concern^ed.     Five  hirndrod 
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dollars  per  teacher,  less  twenty  or  thirty  dollars  for  Library  Fund,  is 
entirely  inadequate,  1  think  six  hundred  dollars  should  be  allowed  per 
teacher;  or,  after  first  apportioning  ^ve  hundred,  apportion  the  over- 
plus, pro  rata  among  all  the  census  children,  instead  of  only  among  dis- 
tricts having  not  less  than  ^fty  census  children.  Make  the  compulsory 
education  law  uniform  and  effective,  or  repeal  it. 


PLUMAS    COUJ^TY. 

W.  S.  Church Superintendent 

The  schools  in  this  county,  generally  speaking,  have  done  well  this 
school  year  and  have  made  considerable  progress.  The  working  of  the 
schools  under  the  provisions  of  the  Tuttle  ^School  Eili  is  an  improve- 
ment on  the  old  system.  But  still  I  think  the  larger  districts  get  too 
much  mone^',  and  the  smaller  districts  too  little.  The  smaller  districts 
should  have  at  least  six  hundred  dollars  where  they  now  get  five  hun- 
dred. Most  of  the  small  districts  are  in  better  spirits  over  their  school 
matters  than  formerlj',  as  the  present  provisions  for  school  funds  gives 
them  encouragement  to  do  more  for  their  schools.  Unless  the  Trustees 
of  a  district  employ  a  teacher  by  December  thirt3^-first  of  each  year, 
the  law  should  be  so  amended  as  to  give  the  Superintendent  power  to 
do  it.     The  reason  is  self-evident. 


SAN     BEHNARDINO     COUNTY. 

Henry  Goodcell,  Jr Superintendent. 

The  condition  of  the  public  schools  in  this  county,  at  the  close  of  the 
present  school  year,  is  more  gratifying  than  it  has  been  at  the  close  of 
any  preceding  school  year.  The  increased  amount  of  school  fund,  to- 
gether with  its  more  equable  distribution,  has  given  a  new  impetus  to  our 
schools,  and  has  enabled  many  of  the  districts  to  maintain  better  schools 
and  longer  terms  than  have  heretofore  been  practicable.  Three  new 
school  houses  have  been  built,  all  of  which  are  creditable  to  the  dis- 
tricLs.  Two  districts  have  furnished  their  school  rooms  with  improved 
patent  school  desks.  In  a  few  districts  money  has  been  raised,  bv  sub- 
cription,  for  repairs,  etc.  The  schools  are  all  using,  exclusively,  the 
State  series  of  text-books,  and  they  are  more  nearly  graded  according 
to  the  State  course  than  at  any  previous  time.  I  am  a  friend  of  Insti- 
tutes, and  I  trust  that  the  provision  made  for  holding  them  will  continue 
a  part  of  our  school  law.  If  properly  conducted,  they  cannot  fail  to  be 
profitable  to  the  teachers,  and,  therefore,  to  the  schools.  If  they  are 
not  in  all  cases  what  they  should  be,  I  would  rather  persevere  in  mak- 
ing them  what  they  ought  to  be  than  to  abolish  them.  If  there  be  any 
attempt,  however,  to  require  or  enforce  the  attendance  of  teachers,  I 
think  it  would  be  well  to  make  the  requirement  a  little  more  definite, 
and  to  fix  a  penalty  for  its  non-observance. 
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SANTA  BARBAEA  COUNTY. 

J.  C.  Hamer i Superintendent. 

The  present  mode  of  apportioning  school  money  is  unjust,  discrim- 
inating against  small  districts,  as  will  be  seen  by  observing  the  large 
balance  of  funds  now  held  by  large  districts.  This  law  ought  to  be 
repealed  at  the  next  session  of  the  Legislature.  Amend  the  school  law 
so  that  the  State  Board  of  Education  cannot  change  the  text-books 
oftener  than  every  ten  years.  The  State  course  of  studies  is  too  volu- 
minous, and  can  only  be  taught  superficially  in  the  schoo  s.  The  num- 
ber of  studies  must  be  reduced  to  make  it  practical. 


SANTA  CLAEA  COUNTY. 
J.  G.  Kennedy Superintendent. 

The  schools  of  Santa  Clara  County  were  never  in  a  more  flourishing 
condition  than  at  the  present  moment.  Nearly  every  district  com- 
mences the  new  school  year  with  a  large  balance  in  the  treasury.  This 
arises  from  two  causes:  First — The  large  increase  in  the  State  tax. 
Second — The  increase  of  countj'  money.  The  schools  of  this  county 
are  working  as  near  as  possible  on  the  course  of  study.  First  grade 
schools  are  rapidly  on  the  increase,  and  by  another  year  two  thirds  of 
the  schools  will  be  first  grades,  and  the  remainder,  nearly  all  second 
grades. 

Ckaiiges  in  School  Law — First,  have  teachers  certificates  of  two  grades 
only;  second  grade  good  for  four  years,  and  first  grade  good  for  life. 
In  fact,  ray  preference  would  be  to  have  all  certificates  granted  for  life. 
Second,  modify  examinations  so  us  to  give  examiners  more  discretionary 
power  in  granting  certificates.  Third,  amend  school  law  so  as  to  give 
all  districts  a  pro  rata  of  school  funds  remaining  after  giving  five  hun- 
dred  dollars  to  each  teacher  allowed. 


SANTA     CRUZ     COUNTY, 

W.  H.  HoBBS.. i Superintendent. 

I  would  advocate  the  following  changes  in  our  School  Law: 
1st.  County  Institutes  should  be  held  by  the  State  Superintendent, 
assisted  by  a  corps  of  Institute  Instructors.  2d.  County  Superintend- 
ents should  have  power  to  grant  temporary  certificates  to  persons  not 
holding  certificates  from  other  counties.  3d.  Examination  of  teachers 
should  take  place  the  last  week  in  March,  June,  September,  and  Decem- 
ber, instead  of  the  first.  4th.  County  Superintendents  in  first  and  second 
class  counties  should  devote  the  whole  time  to  the  duties  of  the  office, 
and  be  paid  accordingly. 
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SHASTA  COUNTY. 
G,  W.  Welch Superintendent. 

Compared  with  the  standing  of  our  schools  last  year,  we  find  a 
marked  improvement  in  the  ratio  of  attendance,  length  of  time  school 
'W^as  taught,  and  the  consequent  advancement  of  the  scholars  in  their 
studies.  Ample  means  were  provided  by  the  State  for  an  eight  months 
school  in  the  sparsely  settled  districts,  but  this  system  of  distributing 
the  funds  was  not  as  satisfactory  to  the  more  populous — the  Board 
of  Supervisors  of  this  county  having  established  six  more  districts, 
and  levied  a  tax  of  twenty  and  one  tenth  cents  per  one  hundred 
dollars,  which  is  less  than  three  dollars  per  census  child.  The  same 
action  was  taken,  if  I  do  not  err,  in  other  counties;  the  tendency  of 
which  seems  to  be  to  strengthen  the  smaller  districts  and  to  weaken 
the  larger  ones,  and  force  the  latter  to  submit  to  a  district  tax  if  they 
desire  to  keep  up  their  higher  graded  schools.  1  would,  therefore,  sug- 
gest another  mode  of  distributing  the  State  aid,  to  wit:  The  whole  State 
school  money  to  be  divided  in  equal  parts  and  subdivided  as  follows: 
Part  first  is  divided  equally  amongst  all  the  census  children  of  the  State 
between  five  and  seventeen  years  of  age.  Part  second  is  divided  in 
accordance  with  the  number  of  teachers  in  the  State — ratio  from  thirty 
to  one  hundred  pupils  to  a  teacher.  Part  third  to  be  divided  in  accord- 
ance with  the  average  daily  attendance  of  scholars  during  tne  preceding 
school  year;  number  of  school  months  to  be  not  less  thiiii  six,  in  any 
one  district  participating. 

An  alteration  in  the  present  system  of  examining  teachers  would, 
undoubtedly,  be  to  the  benefit  of  the  communities  who  are  forced  to 
pay  high  salaries  to  but  inferior  talent;  and  I  would  suggest  as  follows: 
The  State  Board  of  Examination  shall  have  the  power  to  appoint  three 
first  y. ra.de  teachers  in  each  county,  to  act  with  the  Superintendent  as 
Chairman,  as  a  Board  of  Examiners  for  such  county;  their  sessions  to 
be  held  at  any  time  when  three  or  more  applications  are  filed  with  the 
Superintendent,  but  not  oftener  than  four  times  during  any  one  year; 
they  are  authorized  to  issue  only  Third  Grade  Certificates^  good  for  one 
year,  and  may  renew  the  same  for  one  year  more,  according  to  their 
discretion.  Compensation  for  their  services  as  such  Board  to  be  paid 
out  of  the  General  Fund  of  the  county  by  the  Board  of  Supervisors, 
and  the  whole  expenses  in  any  one  year  not  to  exceed  two  hundred 
dollai's.  Applicants  for  higher  grades  have  to  apply  to  the  State  Board 
of  Examination,  consisting  rather  of  the  present  members,  or  of  five 
first-class  teachers  chosen  by  the  State  Superintendent  from  the  State 
at  large.  This  Board  shall  bold  their  sessions  twice  a  year  in  some 
central  point  of  the  State,  and  shall,  after  btrict  examination,  have  the 
right  to  grant  First  Grade  or  Life  Certificates;  Second  Grade,  good  for 
a  term  of  ten  years;  and  Third  Grade,  good  for  a  term  of  five  years, 
over  the  whole  State.  Graduates  of  the  State  Normal  School  and  the 
State  University  to  receive  diplomas  of  the  same  grade  they  hold,  with- 
out examination.  Expenses  of  this  Board  to  be  paid  by  the  State,  in 
the  same  manner  as  the  compensation  of  the  present  Board  of  Exami- 
nation is  paid. 
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SIEBEA     COUNTY. 


A.  M.  Phamn .....Superintendent. 

I  think  the  schools  in  Sierra  County  have  derived  nearly  as  much 
benefit  within  the  last  year  as  any  two  years  heretofore.  Cause,  giving 
small  districts  a  fair  opportunity.  Five  hundred  dollars  to  districts 
ahould  not  be  changed.  Think  it  would  be  well  after  districts  have  re- 
ceived  ^ve  hundred  dollars,  if  the  remainder  were  divided  among  dis- 
tricts having  not  less  than  thirty-five  census  children  in  place  of  Mtj. 


SISKIYOU    COUNTY. 

William  Duenkel Superintendent. 

The  progress  and  condition  of  a  school  depends  upon  the  qualification 
of  the  teacher.  I  have  tried  to  get  rid  of  the  poor  material  as  much  as 
was  in  toy  power,  substituting  experienced  teachers,  and  sincerely  believe 
that  a  little  improvement  has  been  made.  With  regard  to  the  special 
Jaw  for  apportioning  school  money,  I  believe  it  worked  very  well.  Two 
amendments,  however,  are  necessary;  first,  to  provide  that  no  district 
shall  receive  an  amount  less  than  four  hundred  dollars;  and,  second,  to 
provide  that  no  district  shall  receive  a  greater  amount  of  money  than  a 
district  with  a  larger  number  of  census  children.  The  law  in  regard  to 
teachers  attending  the  Institute  (section  one  thousand  five  hundred  and 
sixty)  is  not  strict  enough,  as  most  of  the  teachers  only  intend  to  gratify 
their  taste  for  pleasure,  and  under  such  circumstances  the  money  ex- 
pended is  squandered.  A  large  number  of  teachers  in  this  county  have 
no  experience  in  teaching.  The  Institute  gives  them  opportunity  to 
improve,  but  how  is  this  abused!  I  would,  therefore,  suggest  ;that  a 
penalty  be  set  for  any  teacher  who  does  not  attend  during  the  prescribed 
hours,  viz:  that  no  teacher  shall  be  allowed  a  salary  who  does  not  receive 
from  the  County  Superintendent  a  certificate  of  attendance. 


SOLANO   COUNTY. 

C.  W.  Childs Superintendent. 

Our  schools  are  increasing  in  interest  and  public  favor  every  year. 
It  is  gratifying  to  be  able  to  report  the  existence  of  a  higher  standard 
of  qualifications  among  the  teachers  employed  in  this  county.  I  have 
graded  the  schools  according  to  the  plan  proposed  by  the  State  Board, 
and  our  schools  are  now  much  more  eflicient. 
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STANISLAUS   COUNTY. 
James  Bttrney Superintendent. 

Within  the  last  three  years  the  number  of  public  schools  in  this 
county  has  increased  from  thirty-one  to  forty-six.  All  the  districts  have 
maintained  free  schools  for  six  months  or  more  during  the  past  year, 
and  some  as  long  as  eleven  months.  Eighty-seven  per  cent  of  all  the 
children  between  five  and  seventeen  years  of  age  have  attended  school 
during  the  past  year.  All  the  districts  but  two  have  balances  ot  cash 
on  hand  of  last  year's  money,  and  but  one  district  has  any  outstanding 
debt.  The  time  for  holding  school  elections  is  most  unfavorable  for  the 
farming  counties.  The  last  Saturday  in  June  is  in  the  midst  of  harvest. 
The  present  method  of  apportioning  school  money  to  the  districts  is 
certainly  unjust.  A  district  having  fifty  pupils  receives  about  twice  the 
amount  that  that  one  that  has  forty-nine  pupils  receives.  I  <^^o  Jiot 
think  that  applicants  for  second  or  third  grade  certificates  should  be 
required  to  stand  an  examination  on  the  higher  branches,  and  I  do  think 
that  the  standard  of  proficiency  should  be  as  high  for  them,  on  the 
branches  they  are  required  to  teach,  as  for  higber  grades.  I  think 
there  should  be  many  changes  made  in  the  manner  of  examining  appli- 
cants for  teachers'  certificates,  as  other  qualifications  are  necessary  for 
a  teacher  than  only  a  knowledge  of  the  branches  he  is  required  to  teach. 
Many  possess  knowledge  who  cannot  impart  it.  Some  possess  knowledge 
and  have  the  faculty  of  imparting  it,  and  still  lack  other  very  necessary 
qualifications  of  a  teacher.  Such  deficiencies  no  Board  of  Examination 
can  detect  in  a  three  d&ys'  examination,  during  which  time  the  examinee 
is  all  the  time  writing.  I  think,  if  it  can  be  done,  that  teachers  should 
secure  their  certificates  from  a  Normal  School,  or  some  other  source, 
where  the  party  giving  the  certificate  has  had  a  more  thorough  acquaint- 
ance with  the  various  qualifications  or  disqualifications  of  tbe  applicant. 


SUTTEE    COUNTY. 
M.  C.  Clark... Superintendent. 

The  schools  of  this  county  are,  as  a  general  thing,  in  a  fair  condition, 
and  their  progress,  during  the  last  year,  has  been  quite  satisfactory. 
More  interest  is  being  manifested  by  the  patrons  of  our  schools.  Not 
less  than  five  or  six  school  houses  will  be  built  in  the  county  during  the 
school  year  ending  eighteen  hundred  and  seventy  six.  There  is  a  gen- 
eral waking  up  in  regard  to  education,  and  the  people  freely  give  of 
their  substance  for  the  support  of  public  schools.  I  would  suggest  that 
the  school  law  be  amended  in  regard  to  the  time  of  election  of  Trustees— 
the  last  Saturday  in  April  being  more  convenient  for  all  agricultural 
districts.  The  last  Saturday  in  June  is  in  the  midst  of  harvesting,  when 
people  cannot  and  will  not  leave  their  work  to  attend  to  a  school  elec- 
tion. 
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TEHAMA    COUNTY. 


C.  D.  Woodman Superintendent, 

During  the  past  year  a  marked  improvement  has  taken  place  in  our 
schools.  The  scarcity  of  teachers  in  the  early  part  of  the  year  pre- 
vented several  of  the  districts  from  having  as  long  a  term  as  was 
desired.  This  year  with  increased  number  of  teachers  that  have  come 
into  the  county,  I  hope  to  start  all  schools  in  time  to  run  an  eight  months, 
term.  The  new  mode  of  apportioning  the  school  funds  works  well  in 
this  county,  and  I  see  no  need  of  a  change.  I  would  suggest  a  change 
in  the  law  fixing  the  days  for  the  commencement  of  the  examinations. 
I  think  that  Mondays  should  take  the  place  of  Wednesdays.  I  find 
that  it  is  almost  impossible  to  get  through  with  the  examination  during 
the  four  days  of  the  week  without  holding  night  sessions,  a  rather 
severe  tax  on  the  strength  of  the  applicauts.  I  believe  that  nearly  all 
the  applicants  that  have  failed  to  pass  a  successful  examination  in  this 
county  have  done  so  from  want  of  time. 


TEINITY    COUNTY. 

H.  H.   Bragdon Superintendent. 

The  schools  in  this  county  are  in  as  good  conditiou  as  can  be  expected 
under  the  circumstances.  Several  of  the  districts  extend  over  a  large 
territory,  giving  only  a  part,  and  in  a  few  districts  only  a  small  part  of 
the  scholars  the  privilege  of  attending.  The  teachers  have  been  earn, 
est  and  faithful,  and  the  scholars  are  advancing.  Three  new  districts 
have  been  formed  within  the  school  year.  Two  of  them  are  situated 
more  than  twenty  miles  each  from  any  other  school,  the  other  ab6utsix 
miles.  All  three  were  very  much  needed.  We  feel  grateful  for  the 
liberal  supply  of  [State  School]  funds,  and  we  intend  that  every  dol- 
lar of  the  money  shall  be  judiciously  expended. 


TULAEB    COUNTY. 

E.  P.  Merrill Superintendent. 

There  has  been  some  improvement  in  the  schools  in  Tulare  County, 
and  will  be  more  during  the  present  year,  from  the  fact  that  the  county- 
is  settling  up  rapidly  with  families  from  other  and  older  countries,  and 
also  from  the  East;  these  families  appreciate  good  schools.  I  will  sug- 
gest that  outside  the  cities  we  have  no  Trustees,  but  let  the  County 
Superintendent  do  their  duty,  as  he  has  it  to  do  [now  anyhow.] 
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YBNTURA    COUNTY. 

F.  S.  S.  BucKMAN Superintendent. 

The  public  schools  of  Yentura  Connty  have  kept  equal  pace  with  the 
progress  of  all  its  other  interests.  Wo  have  a  very  competent  class  of 
teachers  in  the  county,  and  unitedly  they  have  succeeded  in  creating 
interest  in  the  educational  affairs  of  the  county.  One  fine  school  house, 
at  Pleasant  Yalley  District,  has  been  built  during  the  year,  at  a  cost  of 
two  thousand  dollars. 


YOLO   COUNTY. 

G.  N.   Freman Superintendent. 

The  schools  of  this  county  are  in  good  working  order,  although  many 
new  school  houses  should  be  built,  and  better  and  increased  facilities 
offered,  in  order  to  secure  a  better  attendance  and  more  rapid  progress. 
Within  the  past  year,  four  new  school  houses  have  been  built,  and  two 
more  are  in  coarse  of  erection.  There  has  been  a  constant  increase  in 
^our  census  pupils  in  almost  all  the  school  districts  in  the  county.  The 
Supervisors  of  our  county  have  favored  a  liberal  tax  for  school  pur- 
Iposes,  and  with  sufficient  means  and  competent  and  experienced  teachers, 
•ihe  schools  are,  for  the  most  part,  gradually  gaining  in  interest  and 
H^fficiency.  Many  parts  of  our  county  not  being  first-class  agricultural 
land,  are  but  sparsely  settled,  not  having  sufficient  pupils  to  have  good 
Schools;  but  wherever  there  are  plenty  of  children  tha schools  are  good. 
W^e  heartily  approve  of  the  action  of  the  Board  of  Education  in  the 
matter  of  grading  our  schools.  This  is  a  work  of  time,  and  in  rural 
districts  it  is  next  to  impossible  to  require  that  a  teacher's  certificate 
mast  be  equal  to  the  grade  of  the  school,  and  especially  is  this  apparent 
when  the  grade  of  a  single  pupil  fixes  the  grade  of  the  school. 


YUBA    COUNTY. 

T.  H.  Steel Superintendent. 

•  The  public  schools  of  Yuba  County  have  never  been  in  so  pi'osperous 
a  condition  as  at  the  present  time.  It  has  been  my  custom  while  visit- 
ing schools,  and  advising  teachers,  to  endeavor  to  impress  upon  the 
minds  of  the  teachers  the  necessity  of  giving  their  pupils  more  oral  in- 
struction. And,  in  order  that  the  teachers  themselves  might  be  some- 
what competent  to  give  such  instruction,  I  have  advised  them  to  pursue 
a  systematic  course  of  reading,  to  become  familiar  with  such  books  as 
Calkins'  Object  Lessons.  Many  teachers  have  acted  according  to  this 
advice,  and  the  result  is  that  they  are  much  more  competent  to  teach 
primary  pupils  than  they  formerly  were.  We  still  need  much  better 
teachers  than  we  have  for  our  primary  schools.  Certificates  to  teach 
should  not  be  granted  to  persons  under  eighteen  years  of  age,  and  not 
to  any  one  on  an  average  percentage  of  less  than  seventy  per  cent. 


EXTH^OTS 


FROM 


REPORTS   OF   CITY    SUPERINTENDENTS. 


[In  preparing  these  extracts  for  printing,  there  are  occasional  changei* 
of  words  to  improve  the  coonection  of  sentences,  also  abbreviations  oi 
condensations  of  statements.] 


SA]^    FEANCISCO. 

James  Denman Superintendent. 

^  The  general  statistical  tables  for  the  whole  State,  will  give  the  statis- 
tical exhibits  for  San  Francisco. 

Teachers'  Salaries. -^In  adopting  the  present  schedule  of  salaries,  the 
Board  has  indorsed  the  following  important  principles:  First— That 
teachers  with  high  grade  certificates  should  receive  higher  salaries. 
Second— That  long  service  in  the  cause  of  education  should  be  recog- 
nized by  better  compensatio«i;  and,  Third— That  the  higher  grades  oi 
the  department  should  be  filled  by  competent  teachers,  Vho  have  had 
at  least  two  years'  experience. 

SCHEDULE    OF   TEACHERS'    SAIiARIES,   ADOPTED   AUGUST    13,    1874. 

JSigh  Schools, 


Per  month.    Per  annum. 


Principals 

Special  Teachers  of  Latin  and  Greek .'.'!..!.*!!.*.*.*.*!!! 

Special  Teachers  of  French  and  German 

Special  Teachers  of  I^atural  Sciences !..*. 

Assistants  in  Boys*  High  School 

Teachers  of  Senior  and  Middle  Classes,  Girls*  High  School.! 
Teachers  of  Junior  Classes,  Girls*  High  School 
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^250  00 
175  00 
175  00 
200  00 
175  00 
175  00 


$3,000  00 
2,100  00 
2,100  00 
2,400  00 
2,100  OC 
2,100  00 
k620  00 
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Grammar  Schools. 


Principal  of  Lincoln  Grammar  School 

Vice-Principals  of  Lincoln  Grammar  School. 

Principals  of  South   Cosmopolitan,  Den  man,  Rincon,  Hayes 

Valley  and  Valencia  Street  Grammar  Schools 

Vice-Principals  of  said  Schools 

Principals  of  the  North   Cosmopolitan,    Brosidway,    Union, 

"Washington,  Spring  Valley,  and  Eighth  Street  Grammar 

Schools » ,» 

Vice-Principals  of  said  Schools 

Head  Assistants 

Holders  of  First  Grade  Certificates,  teaching  Third  and  Fourth 

Grade  Classes  exclusively  for  boys 

Holders  of  First  Grade  Certificates,  teaching  other  •  classes. 

Third  and  Fourth  Grades 

Holders  of  Second  Grade  Certificates,  teaching  Third    and 

Fourth  Grade  Classes,  exclusively  for  boys 

Holders  of  Second  Grade  Certificates,  teaching  other  Classes, 

Third  and  Fourth  Grades 

Holders  of  First  Grade   Certificates,  teaching  Second  Grade 

Classes,  of  boys  exclusively.., '. 

Holders  of  First  Grade  Certificates,  teaching  other  classes,  Sec- 

fHid  Grades 

Holders  of  First    Grade    Certificates,  teaching  First  Grade 

Classes,  of  boys  exclusively 

Holders  of  First  Grade   Certificates,  teaching  other  classes, 

First  Grades 


Per  month. 

Per  annum. 

$225  00 
150  00 

$2,700  00 
1,800  00 

200  00 
145  00 

2,400  00 
1,740  00 

185  00 
135  00 
100  00 

2,200  00 
1,620  00 
1,200  00 

75  00 

900  00 

72  50 

870  00 

72  50 

870  00 

70  00 

840  00 

85  00 

1,020  00 

77  50 

930  00 

92  50 

1,110  00 

85  00 

1,020  00 

^  Note. — Teachers  of  First  or  Second  Grade  Classes  must  be  holders  of  First  Grade  Cer- 
tificates, and  teachers  of  Third  or  Fourth  Grade  Classes  must  be  holders  of  the  First  or 
Second  Grade  Certificates.  ISo  teachers  shall  be  employed  in  Grammar  Classes,  except 
those  who  have  had  two  years  experience  in  teaching. 


Primary  Schools. 


^ ^ ^ : ^ 

Per  month. 

Per  annum. 

Principals  having  ten  classes  or  more , ♦ 

$150  00 

160  00 
100  00 

$1,800  00 

1,800  00 
1,200  00 

Principals  having  five  classes  and  less  than  ten,  who  teach 
classes » 

Principals  having  four  classes  or  less 
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Assistants. 


Holders  of  Third  Grade  Certificates,  who  have  had  no  experi- 
ence in  teaching.    First  year.,   

Holders  of  Third  Grade  Certificates,  who  have  had  no  experi- 
ence in  teaching.    Second  year 

Holders  of  Third  Grade  Certificates,  who  have  had  no  experi- 
ence in  teaching.    Third  year 

Holders  of  Second  Grade  Certificates,  who  have  had  no  experi- 
ence in  teaching.     First  year 

Holders  of  Second  Grade  Certificates,  who  have  had  no  experi- 
ence in  teaching.    Second  year 

Holders  of  Second  Grade  Certificates,  who  have  had  no  experi- 
ence in  teaching.    Third  year., 

Holders  of  First  Grade  Certificates,  who  have  had  no  experi- 
ence in  teaching.    First  year 

Holders  of  First  Grade  Certificates,  who  have  had  no  experi- 
ence in  teaching.    Second  year 

Holders  of  First  Grade  Certificates,  who  have  had  no  experi- 
ence in  teaching.    Third  year 


Per  month. 

Per  annum. 

$50  00 

$600  00 

66  00 

660  00 

60  00 

720  00 

55  00 

660  00 

60  00 

720  00 

65  00 

780  00 

60  00 

720  00 

65  00 

780  00 

70  00 

840  00 

Note. — Teachers  who  have  taught  two  years  in  any  Public  School  in  the  United  States, 
will  be  credited  with  that  experience  on  entering  this  Department,  and  will  enter  on  the 
advanced  salary  according  to  grade  of  Certificate.  This  schedule  for  the  salaries  of  pri- 
mary assistants  shall  apply  to  those  teachers  only  whose  salaries  will  thereby  be  increased, 
and  to  teachers  hereafter  to  be  elected;  but  it  shall  not  apply  so  as  to  occasion  the  reduc- 
tion of  the  salaries  of  any  teachers  heretofore  elected. 


General  Rule  of  Increase  of  Salaries  on  account  of  Experience  in  Teach- 
ing in  the  Fublic  Schools  of  San  Francisco. 

Assistants,  both  in  Primary  and  Grammar  Schools,  shall  he  entitled  to  the  following 
increase  of  salaries  over  and  above  the  preceding  schedule  of  salaries: 


Increase  at  the  end  of  four  years... 
Increase  at  the  end  of  seven  years. 
Increase  at  the  end  of  ten  years..... 


Per  month. 


Per  annum. 


$5  00 

7  50 

10  00 


$60  00 

90  00 

120  00 


This  shall  apply  to  all  assistants  now  elected,  according  to  the  time  of  their  service. 


Special  Schools. 


Principal  of  Model  School 

Principal  of  Colored  School... 

Assistants  Colored  School 

Principal  of  Evening  School... 
Assistants,  Evening  School.... 


Per  month. 


$175  00 

100  00 

75  00 

75  00 
50  00 


Per  annum. 


$2,100  00 
1,200  00 

900  00 
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Unclassified  Schools, 


Principal  of  South  San  Francisco  School 

Principal  of  Potrero  School 

Principal  of  Fairmount  School 

Principal  of  Pine  Street  School 

Principal  of  Ocean  House  School 

Principal  of  Point  Lobos  School.. 

Principal  of  "West  End  School 

Principal  of  Laguna  Honda  School. 


Per  month. 


tl50  00 
125  00 
100  00 
100  00 
100  00 
100  00 
100  00 
100  00 


Per  annum* 


$1,800  00 
1,500  00 
1,200100 
1,200  00 
1,200  00 
1,200  00 
1,200  00 
1,200  00 


Special  Teachers  of  Languages. 


Per  months 

Per  annum. 

Holders  of  First  Grade  Certificates  in  both  German  and  French, 
teaching  in  Grammar  Schools 

$125  00 

100  00 

100  00 

80  00 

75  00 

70  00 

100  00 

$1,500  00 

1,200  00 

1,200  00 

960  00 

Holders  of  First  Grade  Certificates  in  either  French  or  German, 
teaching  in  Grammar  Schools 

Holders  of  First  Grade  Certificates  in  both  German  and  French, 
teachinff  in  Primarv  Schools 

Holders  of  First  Grade  Certificates  in  either  French  or  German, 
teaching  in  Primarv  Schools 

Holders  of  Second  Grade  Oeftifioate.s.  French  or  German.. T.,.,r, 

900  00 

Holders  of  Third  Grade  Certificates,  French  or  German  ........... 

840  00 

Special  male  assistant,  South  Cosmopolitan  Primary , 

1,200  00 

Teachers  of  Music,  Drawing,  and  Phonography. 


Principal  Teacher  of  Music , 

Assistant  Teachers  of  Music  in  Grammar  Grades. 
Assistant  Teachers  of  Music  in  Primary  Grades- 
Principal  Teacher  of  Drawing 

Assistant  Teachers  of  Drawing 

Teacher  of  Phonography... 


Per  month. 


$200  00 
150  00 
125  00 
200  00 
150  00 
175  00 


Per  annum. 


$2,400  00 
1,800  00 
1,500  00 
2,400  00 
1,800  00 
2,100  00 


Cost  of  Instruction, — The  average  number  belonging  was  twenty  thou- 
sand seven  hundred  and  fifty,  and  the  current  expenses  were  six  bun- 
dred  and  seventeen  thousand  six  hundred  and  seventy-seven  dollars  and 
five  cents.  This  amount,  divided  by  the  average  number  belonging, 
gives  twenty-nine  dollars  and  seventy-six  cents.  This  is  an  increase  of 
seven  dollars  and  fifty  cents  over  the  tuition  per  capita  of  eighteen  hun- 
dred and  seventy.  The  whole  number  of  pupils  who  havelbeen  enrolled 
for  a  longer  or  shorter  period,  is  twenty-nine  thousandjfour  hundred 
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and  forty -nine.  This  number  has  been  educated  at  an  entire  expense 
(not  including  the  appropriations  for  building)  of  six  hundred  and 
eighty- six  thousand  four  hundred  and  seventy-nine  dollars  and  eighty- 
nino  cents,  which  is  an  average  of  twenty^three  dollars  and  thirty-one 
cents.  Tiiis  is  an  increase  of  five  dollars  and  seventy-seven  cents  per 
pupil  on  the  amount  expended  in  eighteen  hundred  and  seventy.  This 
increase  in  the  cost  of  tuition  is  owing  mainly  to  the  yearly  increase  of 
teachers*  salaries,  the  large  amount  expended  for  furniture  and  repairs, 
and  to  the  reduced  number  of  pupils  taught  in  each  class  in  many  of  our 
Grammar  and  Primary  Schools.  The  annual  cost  of  educating  a  child 
in  the  Primary  Schools  is  about  nineteen  dollars  and  twenty  cents,  while 
in  the  High  School  the  average  cost  is  about  seventy -nine  dollars  and 
eighty  cents  a  year. 

Evening  Schools, — The  attendance  at  the  Evening  Schools  during  the 
year  has  been  gratifying.  The  young  men  have  generally  shown  a 
marked  improvement  in  their  studies.  Quiet,  order,  and  discipline  have 
been  secured,  especially  in  the  Lincoln  building,  without  much  eifort,  or 
resort  to  force.  During  nine  months  of  the  year  there  were  five  schools 
in  operation,  taught  by  twenty-eight  teachers.  The  whole  number 
enrolled  was  two  thousand  one  hundred  and  seventy- three;  the  average 
monthly  enrollment  was  one  thousand  and  eleven;  the  average  daily 
attendance  was  60:5.5;  the  highest  number  attending  any  month  was 
one  thousand  one  hundred  and  twenty-six.  Generally  the  teachers  have 
devoted  themselves  to  their  difficult  work  with  commendable  zeal,  and 
have  shown  encouraging  results.  Quite  a  large  number  of  young  men 
who  are  foreigners  and  were  unable  to  speak  our  language  on  entering 
the  school,  have  made  remarkable  progress  in  acquiring  a  sufficient 
•  knowledge  of  English  to  enable  them  to  read  and  transact  business  with 
facility.  The  class  in  mechanical  and  industrial  drawing  has  done  ex- 
cellent work  during  the  year.  The  instruction  imparted  is  of  that  prac- 
tical character  which  will  fit  the  young  men  of  our  city  for  the  practical 
duties  of  the  shop,  the  designing  or  the  drafting  room.  I  cannot  com- 
mend this  system  of  instruction  too  strongly  to  the  Board  of  Education 
and  the  citizens  of  San  Francisco.  It  is  the  only  place  in  the  city  where 
young  men  can,  without  cost,  obtain  practical  instruction  in  the  science 
of  the  most  important  trades,  by  means  of  which  the  great  mass  of 
people  in  all  large  cities  acquire  their  daily  support.  The  young  men  in 
book-keeping  have  made  commendable  progress.  While  this  class  has 
generally  been  well  attended,  the  large  number  of  pupils  receiving  in- 
struction at  the  Commercial  Colleges  of  San  Francisco  shows  that  our 
school  system  does  not  afford  the  youth  of  the  city  that  practical  busi- 
ness education  which  is  demanded  in  every  great  commercial  emporium. 
I  therefore  earnestly  recommend  that  greater  facilities  be  afforded  to  a 
large  class  of  youth  who  are  engaged  in  workshops  and  stores  during 
the  day,  to  acquire  a  thorough  knowledge,  which  will  fit  them  to  per- 
form the  business  duties  of  life.  Instruction  should  not  only  be  given 
in  book-keeping,  but  commercial  arithmetic  and  the  legal  and  business 
forms  of  trade,  should  be  thoroughly  taught  in  our  schools.  I  regret  to 
report  that  the  girls  of  the  city  have  not  generally  availed  themselves 
of  the  advantages  afforded  by  the  Evening  Schools.  While  there  are 
nineteen  classes  for  boys,  with  an  average  daily  attendance  ot  534.5, 
there  was  only  one  class  for  girls,  with  an  avei*age  attendance  of  sixty- 
eight.     This  shows  that  the  givl§  Pf  San  Francisco  do  not  take  the  same 
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interest  in  the  instruction  given  in  these  schools  that  they  do  in  other 
cities.  In  October,  eighteen  hundred  and  sixty-eight,  the  attendance  at 
the  Evening  Schools  of  New  York  was  twelve  thousand  five  hundred 
and  sixty-one,  of  whom  eight  thousand  five  hundred  and  sixty-one  were 
males,  and  four  thousand  females.  In  other  Eastern  cities  the  propor- 
tion of  the  sexes  is  nearly  the  same.  Our  Evening  Schools  have  already 
accomplished  great  good  in  providing  the  means  of  educating  a  large 
claas  of  youth  who  in  early  life  have  been  deprived  of  the  facilities  of 
elementary  instruction  and  culture.  They  should  therefore  continue  to 
receive  the  fostering  care  and  support  of  the  Board  of  Education. 

Higk  Schools. — The  whole  number  of  pupils  enrolled  in  the  Girls*  and 
Boys'  High  Schools  was  six  hundred  and  fifty  six;  the  average  daily 
.  attendance  was  ^ve  hundred  and  nineteen;  and  the  percentage  of  at- 
tendance was  ninety-six.  The  nuD\ber  of  pupils  attending  the  High 
Schools  is  two  per  cent  of  all  the  children  attending  the  public  schools, 
or  about  one  in  fifty,  and  allowing  two  hundred  thousand  for  the  popu- 
lation of  the  city,  there  is  only  one  pupil  in  the  High  Schools  to  every 
three  hundred  and  ^ve  inhabitants.  The  average  number  of  pupils 
enrolled  in  the  High  Schools  is  11.2  per  cent  of  the  average  number  of 
children  enrolled  in  the  Grammar  Department.  The  number  of  pupils 
admitted  to  the  High  Schools  from  the  first  grades  of  the  Grammar 
Schools  at  the  June  examination,  was  two  hundred  and  forty-eight, 
from  other  schools  was  twenty,  making  two  hundred  and  sixty- eight  in 
all,  which  is  48.8  per  cent  of  all  the  first  grade  pnpils  examined  for  pro- 
motion. While  the  number  of  pupils  in  our  High  Schools  will  compare 
favorably  with  the  attendance  in  any  other  city  of  the  country,  and  is 
greater  in  proportion  to  the  population  than  in  many  of  the  Eastera 
States,  these  statistics  show  that  but  a  small  portion  of  our  juvenile 
population  can  ever  avail  itself  of  ttie  culture  and  thorough  course  of 
instruction  imparted  in  these  higher  institutions  of  learning. 

Boys'  High  School — Notwithstanding  the  great  disadvantages  and 
inconveniences  under  which  this  school  has  labored,  arising  from  the 
want  of  suitable  accommodaticJus,  it  has  passed  another  year  of  useful- 
ness and  prosperity.  The  whole  number  enrolled  during  the  year  was 
two  hundred  and  forty;  a  gain  of  one  hundred  and  nine,  or  eighty-three 
per  cent.  The  average  daily  attendance  was  one  hundred  and  eighty; 
a  gain  of  eighty-four,  or  eighty- seven  per  cent.  The  whole  number  of 
teachers  employed  Ln  this  school  was  seven.  The  average  daily  attend- 
ance to  each  teacher  was  twenty-five  and  five  sevenths.  The  whole  num- 
ber promoted  from  the  Grammar  Schools  at  the  June  examination  was 
eighty-one;  received  from  other  sources,  ten;  making  a  total  of  ninety- 
one  admitted  for  the  next  school  year.  Since  a  large  number  of  pupils 
entering  this  school  wish  to  fit  themselves  for  the  University  as  early 
as  possible,  I  desire  to  recommend  a  change  in  the  course  of  study,  so 
that  boys  may  be  prepared  in  one  j-ear  for  admission  to  the  Freshman 
class  of  the  University.  The  only  studies  required  for  admission  to  the 
Scientific  and  Literary  Department  of  the  University,  in  addition  to  the 
Grammar  School  course,  are,  algebra  to  quadratics,  and  the  first  four 
books  in  geometry.  Any  boy  with  ordinary  capacity  can  prepare  him- 
self in  these  branches  in  one  year,  and  in  addition,  review  arithmetic, 
grammar,  history,  and  geography.  If  these  changes  were  adopted  by 
the  Board  of  Education,  much  of  the  opposition  of  the  public,  and  the 
discontent  of  the  pupils,  in  regard  to  the  curriculum  of  studies  in  this 
school,  would  cease*  It  would  meet  the  wants  of  a  large  number  of 
youth  who  desire  to  attend  the  University,  and  who  feel  that  their  time 
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is  too  precious  to  spend  three  years  in  preparing  themselves  in  studies 
which  they  will  have  to  review  after  entering  that  institution. 

Girls'  High  and  Normal  School — The  Girls  High  and  Normal  School 
still  sustains  a  high  position  in  the  public  estimation.  Since  most  of 
the  graduates  of  this  school  are  candidates  for  positions  as  teachers  in 
our  public  schools,  it  has  become  one  of  the  most  important  educational 
institutions  under  the  control  of  the  Board  of  Education.  The  whole 
number  enrolled  during  the  year  was  four  hundred  and  sixteen,  a  gain 
of  one  hundred  and  seven,  or  thirty- four  per  cent;  the  average  daily 
attendance  was  three  hundred  and  thirty-nine,  a  gain  of  thirty-seven 
per  cent;  the  whole  number  of  teachers  employed  was  fourteen;  aver- 
age daily  attendance  to  each  teacher  was  twenty-four  and  three  four- 
teenths. The  number  of  graduates  this  year  was  fifty- four;  of  these, 
thirty-five  have  applied  for  certificates  to  teach;  six  have  received  first 
grade,  five  second  grade,  and  twelve  third  grade  certificates;  and  twelve 
failed  to  pass.  The  number  promoted  to  this  school  from  the  first 
grades  of  Grammar  Schools  at  the  June  examination,  was  one  hundred 
and  sixty -seven,  and  ten  from  other  sources.  The  failures  and  low  per- 
centages received  by  most  of  the  graduates  of  the  Girls'  High  and  Nor- 
mal School  at  the  competitive  examinations,  for  teachers'  certificates, 
show  conclusively  that  the  present  system  of  instruction  has  failed  to 
accomplish  the  great  object  of  this  institution.  Upon  investigation  I 
have  ascertained  that  of  the  one  hundred  and  seventy-two  young  ladies 
now  in  the  junior  class,  one  hundred  and  iifty  two  desire  to  prepare 
themselves  for  teachers.  The  Board  of  Education  should,  therefore, 
immediately  provide  for  the  Normal  instruction  of  this  large  number  of 
candidates  for  the  teacher's  profession.  The  records  also  show,  that  a 
large  number  of  instructors  now  in  the  Department  have  been  members 
of  the  High  School;  it  is,  therefore,  a  question  of  the  highest  importance 
to  the  cause  of  education  how  this  institution  shall  be  conducted,  so  as 
to  send  forth  each  year  its  large  number  of  teachers  better  prepared  to 
discharge  their  responsible  and  difficult  duties  in  educating  the  youthful 
mind  and  heart,  for  the  lessons  here  imparted  are  disseminated  in  every 
part  of  the  city,  and  should  exert  a  powerful  influence  in  promoting  the 
usefulness  and  prosperity  of  our  Public  Schools.  Since  the  city  is  fully 
empowered  by  law  to  establish  a  Normal  School,  the  Board  of  Educa- 
tion has  provided,  in  the  new  course  of  instruction,  that  "the  Normal 
class  shall  be  composed  of  such  girls  as  may  desire  to  fit  themselves  for 
teaching.  It  shall  be  open  to  pupils  of  any  year's  course,  and  shall 
receive  half  an  hour's  instruction  dail}',  in  the  science  of  education  and 
the  art  of  teaching,  in  the  proper  methods  of  imparting  instruction  in 
the  several  grades  of  the  Primary  and  Grammar  Schools,  and  in  the 
practical  management  and  discipline  of  schools,"  Nothing  more  remains 
to  be  done  to  organize  this  important  department  of  the  High  School 
but  the  employment  of  competent  and  skillful  educators,  well  versed 
in  all  the  modern  methods  of  Normal  School  instruction.  I  cannot, 
therefore,  too  strongly  urge  the  Board  to  make  ample  provisions  for 
securing,  as  soon  as  possible,  the  ablest  instructors  of  the  country  to 
take  charge  of  the  Normal  classes;  although  the  city  will  have  to  offer 
liberal  salaries  to  secure  such  talent  from  our  own  State  or  from  the 
East,  yet  I  think  that  the  public  funds  cannot  be  appropriated  to  a  bet- 
ter purpose. 

Model  School — This  school  is  doing  good  work  under  the  supervision 
of  Mrs.  DuBois,  in  preparing  young  ladies  for  the  daily  drill  and  practi- 
cal work  of  the  school  room.     But  as  a  practice  dei)artment  of  the  (rirls' 
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High  and  Normal  School  it  can  never  develop  its  fall  usefalness,  until 
the  Normal  classes  of  the  High  School  are  properly  arranged  and  in- 
structed* The  drill  of  the  one  should  supplement  the  instruction  of  the 
other,  and  both  should  work  in  harmony  together.  Unless  this  is  the 
case,  very  little  good  can  be  accomplished.  The  Principal  of  the  Normal 
School  should  arrange  and  direct  the  daily  routine  of  the  Training 
School,  so  that  each  pupil  can  have  a  systematic  drill  in  the  class  room 
in  the  theories  and  lessons  which  she  will  be  called  upon  to  impart  to 
others.  The  number  of  graduates  of  different*  State  Normal  Schools 
teaching  in  the  Department,  is  one  hundred  and  six.  They  are  generally 
doing  excellent  work,  and  take  a  high  standing  in  our  corps  of  teachers. 
I  trust  that  the  Board  of  Education  will  give  such  acknowledgment  and 
support  to  those  teachers  who  have  received  a  professional  education, 
that  most  of  our  schools  will  soon  be  filled  by  Normal  graduates,  thor- 
oughly drilled  in  all  the  modern  methods  of  instruction. 

Grammar  Schools. — The  whole  number  of  pupils  enrolled  in  these 
classes  during  the  past  year  was  six  thousand  five  hundred  and  forty-six.; 
the  average  number  belonging  was  four  thousand  seven  hundred  and 
ninety;  and  the  average  daily  attendance  was  4,565.2.  The  whole  num- 
ber of  teachers  employed  was  one  hundred  and  fifty-eight,  viz:  twelve 
male  principals;  one  female  principal;  five  male  principals  of  ungraded 
schools;  four  female  principals  of  ungraded  schools;  eleven  male  vice- 
principals  and  four  female  vice-principals;  eleven  female  head-assistants; 
four  music  teachers;  four  drawing  teachers;  one  teacher  of  phonography, 
and  ninety-one  assistants.  The  average  number  of  pupils  to  each  teacher 
was  thirty  and  one  third,  and  the  average  daily  attendance  was  twenty- 
nine.  The  whole  number  examined  in  all  the  Grammar  Grades  was 
four  thousand  three  hundred  and  fifteen,  of  which  three  thousand  and 
six  were  promoted,  and  one  thousand  three  hundred  and  nine  failed. 
Two  hundred  and  eighty-nine  pupils  have  completed  the  work  of  the 
Grammar  Schools  and  have  received  certificates  of  promotion;  of  this 
number,  two  hundred  and  forty -eight,  or  eighty -five  and  eight  tenths 
per  cent  have  been  admitted  into  the  Boys*  and  Girls'  High  Schools. 

Since  it  cannot  be  claimed  that  the  course  of  instruction  for  the 
grammar  grades  during  the  last  year  was  too  diflicult,  the  large  per- 
centage of  failures  shows  either  a  want  of  thorough  and  systematic 
instruction,  or  that  the  pupils  were  not  properly  prepared  for  promo- 
tion, from  the  lower  grades.  After  making  due  allowance  for  the  large 
number  of  promotions  last  year  on  account  of  the  very  easy  examina- 
tion, which  filled  many  of  the  classes  with  poorly  prepared  pupils,  it 
must  be  confessed,  that  the  report  of  the  annual  examinations  of  this 
year  has  not  been  very  satisfactory.  It  shows  a  want  of  thorough  drill 
in  principles,  and  a  too  slavish  adherence  to  the  text-books  and  the 
prescribed  course  of  studj^  In  some  of  the  schools  it  gave  painful  evi- 
dence of  too  much  cramming  the  last  quarter,  to  make  up  for  the  time 
frittered  Skway  during  the  first  part  of  the  year.  But  these  remarks  do 
not  apply  to  all  of  the  instructors  o£  the  public  schools;  many  of  our 
teachers  have  labored  earnestly  and  intelligently  in  educating  their 
pupils,  and  their  faithful  and  efficient  labors  have  produced  the  most 
favorable  results. 

Primary  Schools. — The  whole  number  of  primary  schools  taught  dur- 
ing the  year  was  twenty-four;  the  whole  number  of  pupils  enrolled  was 
20,074;  the  average  number  belonging  was  14,688.6,  and  the  average 
daily  attendance  was  13,694.8.  The  whole  number  of  teachers  employed 
was  thr^e  hundred  a^d  thirty-five — five  males  a^d  thr^^  hnnired  aod 
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thirty  females;  the  whole  number  of  classes  was  two  hundred  and 
ninety. eight;  the  average  number  of  pupils  to  each  class  was  49f; 
the  average  number  of  pupils  to  each  teacher  was  43.8,  and  the  average 
daily  attendance  to  each  teacher  was  40|^.  The  whole  number  pro- 
moted from  the  fifth  grade  to  the  grammar  department  was  one  thou- 
sand one  hundred  and  eighty-six.  The  whole  number  examined  was 
twelve  thousand  and  three,  of  which  eight  thousand  one  hundred  and 
twenty-four  were  promoted,  and  three  thousand  eight  hundred  and 
seventy-nine  failed.  Since  the  statistics  of  the  school  department  show 
that  a  large  majority  of  our  juvenile  population  are  dependent  upon 
these  elementary  classes  for  their  instruction,  I  have  devoted  the  most 
of  my  time  and  attention  to  the  primary  schools.  It  affords  me  great 
pleasure  to  report  that  our  primary  teachers  are  generally  doing  excel- 
lent work*  While  it  is  true  that  some  of  the  classes  have  not  been  so 
well  taught  as  they  should  have  been,  with  few  exceptions  the  instruc- 
tion and  discipline  will  compare  favorably  with  the  training  of  any  other 
schools  in  the  country.  Most  of  the  lady  principals  have  discharged 
with  great  ability  their  difficult  and  trying  duties  in  governing  and 
managing  the  large  number  of  pupils  and  teachers  under  their  charge. 
Great  j)rogress  has  been  made  in  teaching  language,  especially  in  the 
fifth  and  sixth  grades.  Correcting  false  syntax  and  sentence-making 
have  received  considerable  attention.  The  compositions  in  some  of  the 
classes  of  the  sixth  and  seventh  grades  show  a  better  knowledge  of 
the  use  of  the  English  language  than  many  of  the  pupils  of  the  gram- 
mar grades  possess.  Since  the  course  of  study  last  year  left  the  subject 
of  oral  instraetion  optional  with  the  principals  of  primary  schools,  but 
little  attention  was  given  in  most  o£  the  schools  to  that  important  de* 
partment  of  elementary  instruction.  This  is  to  be  regretted,  since  most 
of  the  instruction  during  the  first  years  of  every  child's  education 
should  be  by  familiar  conversation.  "It  is  by  familiar  conversation  in 
regard  to  actual  objects  and  feelings  that  the  parent  calls  forth  the  first 
glimmering  intelligence  of  cbildhood.  So  it  is  by  conversation,  or  to 
call  it  by  its  technical  name — oral  instruction — that  the  teacher  should 
continue  the  instruction  first  begun."  According  to  the  new  course  of 
study,  ample  provision  has  been  made  for  a  well  arranged  course  of  oral 
instruction,  which  cannot  fail  to  prove  instructive  and  useful. 

Colored  Schools. — Two  colored  schools  have  been  sustained  during  the 
year,  with  a  total  enrollment  of  eighty-one  pupils.  There  were  three 
teachers  employed,  with  a  daily  average  attendance  of  forty-three 
scholars,  or  thirfeen  and  one  third  to  each  instructor.  The  average 
daily  attendance  in  the  Fifth-street  School  was  eight,  costing  the  city 
one  hundred  and  twenty  dollars  a  year  for  the  tuition  of  each  pupil. 
In  the  Vallejo- street  School  the  daily  average  attendance  was  thirty- 
five,  costing  the  city  sixty-five  and  one  seventh  dollars  a  year  for  the 
instruction  of  each  pupil.  I  regret  to  report  that  the  progress  of  these 
schools  has  not  been  satisfactory.  This  is- not  owing  so  much  to  the 
inefficiency  of  the  teachers  as  to  the  general  dissatisfaction  of  the  col- 
ored people  with  the  maintenance  of  separate  schools  for  their  children. 
They  take  but  little  interest  in  sustaining  their  present  schools,  and 
Will  be  satisfied  with  nothing  less  than  the  admission  of  their  children 
into  the  other  public  schools  of  this  city. 

Corporal  Punishment. — I  regret  to  report  that  too  many  of  our  princi- 
pal and  assistant  teachers  have  abused  their  power  to  inflict  corporal 
punishment  upon  the  little  children  under  their  charge.  During  the 
year,  eighteen  thousand  three  hundred  and  sixty-a»^n  cases  of  ^r- 
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poral  punishment  have  been  reported,  which  is  probably  far  below  the 
real  number,  since  many  of  the  teachers  admit  that  they  record  only 
the  more  severe  cases.  "  While  many  of  our  teachers  have  secured  good 
order  in  their  classes,  without  frequent  resort  to  physical  force,  it  can- 
not be  denied  that  the  above  figures  show  that  undue  severity  has  been 
exercised  in  the  government  of  dependent  youth,  which  should  com- 
mand the  early  consideration  of  the  Board  of  Education.  Since  the 
repeal  of  the  rule  of  the  Board  limiting  the  right  to  inflict  corporal 
punishment  to  the  principals  of  the  schools,  many  of  the  young  and 
inexperienced  assistants  have  been  in  the  habit  of  whipping  little  boys 
and  girls  for  the  most  trivial  offenses.  In  one  school  which  reported 
one  thousand  seven  hundred  and  eighty  seven  eases,  I  ascertained  upon 
investigation  that  the  reason  given  for  punishing  the  little  children, 
ranging  from  six  to  ten  j^ears  of  ago,  was  because  they  could  not  recite 
their  lessons,  or  were  unable  to  write  their  problems  correctly  on  the 
blackboard.  In  order  to  protect  the  helpless  and  dependent  children  in 
our  public  schools  from  passionate  and  inexperienced  teachers,  I  respect- 
fully recommend  the  Board  of  Education  to  limit  the  authority  to 
inflict  corporal  punishment  to  the  principals  of  the  schools.  While  I 
am  in  favor  of  the  great  reform  which  is  abolishing  the  frequent  use  of 
the  rod  for  every  offense  committed  in  the  school,  I  am  not  unmindful 
of  the  fact,  that  there  is  a  large  class  of  children  as  well  as  men  in 
every  community  who  cannot  be  permanently  controlled  except  by 
compulsion  and  force.  The  pupils  of  our  schools  are  not  ail  seraphs; 
collected  as  they  are  from  every  grade  of  our  cosmopolitan  society,  they 
represent  all  the  passions  which  humanity  is  heir  to.  It  is,  therefore, 
impossible  to  govern  them  all  by  the  power  of  moral  suasion  which  the 
most  gifted  and  kind-hearted  teacher  may  possess.  Force  must  at  times 
be  used  to  subdue  the  self-willed,  and  the  naturally  vicious  and  dis- 
obedient pupils,  or  else  they  must  be  expelled  from  school,  and  thrown 
upon  the  community  to  learn  the  lessons  of  the  street,  lessons  at  war 
with  the  vital  interests  of  the  people.  It  would  be  transferring  them 
to  a  school  in  which  they  wouki  make  rapid  progress  in  disobedience  to 
parents,  prevarication,  obscenity,  profanity,  intemperance,  petty  thiev- 
ing, robbery,  and  murder.  This  alternative  of  expulsion  from  school  is 
a  dangerous  expedient  for  society,  and  the  best  interests  of  wayward 
youth.  If  this  policy  were  adopted,  there  would  be  found  a  large  num- 
ber of  boys  in  our  schools  who,  from  their  own  inclinations,  or  tVoni  the 
vicious  influence  of  others,  would  gladly  embrace  the  first  opportunity 
of  throwing  off  the  cares  and  restraints  of  the  school  room,  which  their 
disobedience  and  misconduct  would  afford  them.  It  would  practically 
place  it  in  the  power  of  each  refractory  pupil  to  leave  school  whenever 
his  whim  or  caprice  might  lead  him  to  disobedience.  Under  such  a 
system  it  would  take  but  a  short  time  to  empty  our  school  rooms  of  the 
stubborn  and  vicious,  who  most  require  the  wholesome  influence  of  re- 
straining laws  and  proper  discipline.  It  would  soon  populate  our  streets 
with  the  idle  and  the  vicious,  and  crowd  our  prisons  and  Industrial 
School  with  juvenile  offenders.  This  is  not  an  imaginary  or  wild  state- 
ment of  the  evils  of  expulsion.  There  is  a  large  number  of  children  in 
our  city  who  would  regard  it  a  boon,  and  not  a  penalty,  to  have  the 
doors  thus  opened  to  them  to  lead  lives  of  crime  and  idleness. 

Our  police  records  and  crowded  Industrial  School  shovv  that  wc  have 
already  too  large  a  number  of  this  class  of  juvenile  offenders  for  the 
present  and  future  welfare  and  safety  of  the  city. 
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Special  Schools, — It  may  be  asked  what  course  shall  be  adopted  to  re- 
claim the  rebellious  and  wayward  youth  of  our  schools,  if  they  will  not 
yield  to  moral   suasion   or  proper  force.     It  is  a  serious  question  to 
answer,  and  one  which   is  exciting  the  interest  and  attention  of  the 
statesman  and  the  philanthropist  everywhere.     According  to  a  resolu- 
tion of  the  Board  of  Education,  I  have  corresponded  with  school  ofiicers 
and  educational  gentlemen  of  Eastern  cities,  in  regard  to  the  best  sys- 
tem of  discipline  and  government  for  vicious  and  incorrigible  pupils.     I 
find  but  few  who  are  satisfied  with  the  means  which  have  been  adopted 
for  the  reformation   of  juvenile  offenders.      The  most  practical   plan 
which  I  can  suggest  from  my  inquiries  and  investigations,  is  the  estab- 
lishment of  one  or  tw^o  central  classes  in  different  parts  of  the  city,  at 
which  all  the  most  refractory  and  unmanageable  pupils  shall  be  com- 
pelled to  attend  until  they  are  thoroughly  reformed,  and  are  willing  to 
submit  to  the  authority  of  the  school  without  recourse  to  the  rod.     The 
most  competent  and  successful  teachers  to  manage  and  govern  obstinate 
and  refractory  pupils  should  be  selected  to  discipline  and  instruct  these 
classes.     They  should  be  gentlemen  of  large  experience,  with  feelings 
and  instincts  in  harmony  with  child  nature,  and  should  possess  a  firm- 
ness of  character  and  kindness  of  heart  which   would  enforce  respect 
and  obedience  without  severity.     With  such  instructors,  J  think  great 
good  would  result  to  our  public  schools  by  establishing  one  or  more 
classes  for  the  training  of  our  juvenile  offenders.     The  truant  officers 
should  visit  them  daily  to  look  after  absentees.     It  would  add  but  little 
to  the  expense  of  the  School  Department,  and  would  relieve  the  differ- 
ent schools  of  some  of  the  most  turbulent  and  troublesome  scholars, 
who  are  a  constant  annoyance  to  their  classes,  and  who  require  too 
much  of  their  teacher's  time  to  keep  them  in  subjection.     In  many  of 
the  Eastern  cities  incorrigible  and  truant  scholars  are  sentenced  to  long 
terms  of  confinement  in  houses  of  correction  and  industrial  schools, 
where,  instead  of  reforming,  they  too  frequently  become  confirmed  and 
hardened  offenders  against  the  law  and  peace  of  society.     Confinement 
in  cells  is  not  a  proper  means  of  reforming  erring  youth.     A  prison  may 
be  a  fit  place  for  hardened  criminals,  but  should  never  be  the  home  of 
susceptible  youth  except  as  a  last  resort.     It  is,  therefore,  with  no  ordi-. 
nary  feeling  of  earnestness  that  I  would  recommend  the  Board  of  Edu- 
cation to  establish  at  once  a  school   for  the  reformation  of  refractory 
boys.     Its  halls  and  yards  should  be  furnished  with  all  the  modern  im- 
provements  which  can   make  the  school  pleasant  and  attractive,  and 
with  such  able  and  philanthropic  teachers  as  I  have  described,  I  predict 
for  it  a  great  sphere  of  usefulriess  to  society  and  humanity  in  rescuing 
the  wayward  youth  of  our  city  from  lives  of  disorder  and  of  crime,    in 
accordance   with   the  reeommendutiou  of  this  report  a  school  of  two 
classes  was  opened  in  April,  eighteen  hundred  and  seventy-two,  in  the 
basement  of  the  Baptist  Church,  on  V^ashington  street,  near  Stockton. 
On  account  of  their  imperfect  organization  and  supervision  these  classes 
have  since  been  abolished.     If  they  were  properly  reorganized  under 
the  management  of  able  teachers,  I  am  still  of  the  opinion  that  the 
experiment  would  prove  a  great  success  and  a  blessing  to  the  city. 

Co-education  of  the  Sexes, — Notwithstanding  all  that  has  been  said  and 
written  in  favor  of  co-education  of  the  sexes,  and  the  restraining  in- 
fluence which  girls  in  the  school- room  have  over  boys,  parents  have 
objections  to  placing  refined  and  sensitive  daughters  in  the  same  class 
with  rude  and  disorderly  boys,  which  the  most  refined  theories  of  the 
optimist  cannot  overcome.     The  Board  of  Educa^on  of  San  Fraacisco 
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has  recognized  this  fact,  in  the  organization  of  our  public  schools,  by 
establishing  four  schools  in  different  parts  of  the  city,  for  the  separate 
education  of  the  girls,  and  four  for  the  exclusive  instruction  of  boys. 
These  schools  have  grown  in  the  public  estimation,  and  are  now  regarded 
with  such  favor  by  a  large  majority  of  the  parents  sending  their  chil- 
dren   to  our  public  schools,  that  any  attempt  to  abolish  our  present 
system  of  separate  instruction  for   boys  and  girls  in   the  few  schools 
which  have  been  established,  would  seriously  injure  the  popularity  of 
our  system  of  public  instruction.     It  would  array  against  our  schools  a 
large  class  of  foreign  and  native-born  population,  who  believe  that  the 
severe  discipline  of  mind  and  body  necessary  to  prepare  boys  for  the 
stern  and  eventful  duties  of  the  business  world,  is  not  suitable  for  the 
education  of  weak  and  sensitive  girls,  who  must  occupy  entirely  different 
positions  in  life.     Those  who  believe  that  the  highest  type  of  woman- 
hood and  manhood  can  only  be  developed  by  the  co-education  of  the 
sexes,  have  the  privilege  of  sending  their  children  to  our  mixed  schools 
for  boys  and  girls,  which  the  Boards  have  established  in  different  parts 
of  the  city;  I  therefore  deprecate  any  attempt  to  change  the  present 
organization  of  oar  mixed  and  separate  schools,  in  which  those  with 
different  opinions  upon  this  important  subject  of  education,  can  all  he 
accommodated.      The  public   discussion  of  the   medical  profession,  in 
regard  to  causes  which  have  produced  our  sickly  race  of  young  ladies 
in  America,  has  aroused  the  serious  apprehension  of  reflecting  parents 
in  regard  to  our  system  of  education  for  the  female  sex.     While  I  am 
not  willing  to  attribute  all  the  ills  which  our  young  ladies  are  "  heir  to  " 
to  the  unnatural  confinement  and  physical  discipline  of  our   schools,  I 
am  compelled  to  believe   with   Dr.  Clarke,  that  the  tendency  of  the 
present  age  to  ignore  sex  in  the  education  of  boys  and  girls  is  condemned 
by  the  laws  of  physiology  and  experience.     "  The  sustained  regimen, 
regular  recitation,  erect  posture,  persistent  exercise,  and  uninterrupted 
labor,  that  toughens  a  boy  and  makes  a  man  of  him,  can  only  be  par- 
tially applied  to  girls."     *    *    *     "  Identical  education  of  the  two  sexes 
is  a  crime  before  God  and  hunianity,  that  physiology  protests  against, 
and  that  experience  weeps  oven     Because  the  education  of  boys  has 
met  with  tolerable  success  in  developing  them  into  men,  there  are  those 
who  would  make  girls  grow  into  women  by  the  same  process.     Because 
a  gardener  has  nursed  an  acorn  till  it  grew  to  be  an  oak,  they  would 
have  him  cradle  a  grape  in  the  same  soil  and  way  and  make  it  a  vine. 
Identical  education,  or  identical  co-education  of  the  sexes,  defrauds  one 
sex  or  the  other,  or  perhaps  both.    It  defies  the  maxim  which  physiology 
has  fully  justified,  mens  sana  in  corpore  sano*'     In  addition  to  the  physi- 
ological objection  of  the  medical  profession  to  the  identical  and  co-educa- 
Hon  of  the  sexes,  I  also  believe  with  the  lamented  Dr.  Nott  of  Union 
College,  that  "a  difference  of  sex,  and  of  destination  through  the  entire 
life,  has,  in  the  judgment  of  mankind,  been  thought  to  require  a  differ- 
ence in  the  distinctive  attributes  to  be  called  into  exercise,  and  the 
peculiar  type  of  character  to  be  formed.     Delicacy  of  sentiment,  a  feel- 
ing of  dependence,  and  a  shrinking  from  the  public  view,  are  attributes 
sought  for  in  the  one  sex;   in  the  other,  decision   of  character,  self- 
reliance,  a  feeling  of  personal  independence,  and  willingness  to  meet 
opposition  and  encounter  difficulties.     It  is  not  easy  to  see  how  appli- 
ances for  the  production  of  such  opposite  results  can  be  furnished  by 
the  same  agencies,  at  the  same  time,  and  in  the  same  school-room.     Nor 
is  it  easy  to  see  how  young,  susceptible,  and  inexperienced  individuals 
Qf  different  sexes  can  be  daily  brought  into  familiar  intercourse,  and 
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subjected  to  such  common  appliances,  in  the  absence  of  parental  super- 
vision, without  endangering  alike  their  virtue  and  happiness.  Whatever 
economy,  convenience,  and  beneficial  results  may  be  expected  from  the 
co-edtfbation  of  youth  of  different  sexes,  there  are,  it  must  be  admitted, 
great  difiiculties  to  be  overcome,  and  great  dangers  to  be  guarded 
against,  in  carrying  such  a  system  into  effect;  and  besides,  whatever 
might  be  thus  gained  to  manners  by  diminished  rudeness  in  the  one  sex, 
would,  it  is  to  be  feared,  be  more  than  counterbalanced  by  the  loss  of 
.  native  modesty  in  the  other." 

New  Course  of  Study, — The  experience  of  the  last  few  years  has  con- 
vinced most  of  our  principal  and  assistant  teachers  that  a  change  in  the 
course  of  study  has  been  demanded  by  the  best  interests  of  the  public 
schools.  In  addition  to  our  common  branches  of  reading,  writing, 
arithmetic,  geography,  and  language,  there  are  other  studies  which 
should  not  be  entirely  neglected  in  the  education  of  the  youth  of  our 
primary  schools.  While  I  fully  admit  the  inestimable  importance  of 
these  studies  in  our  common  schools,  I  claim  that  they  should  not  be 
taught  to  the  exclusion  of  the  great  truths  of  natural  science  which  are 
everywhere  unfolded  to  the  youthful  mind.  With  the  view  of  intro- 
ducing the  study  of  a  few  of  the  great  facts  of  the  world  around  us  in 
connection  with  the  fundamental  branches  usually  taught  in  elementary 
schools,  our  present  course  of  study  was  adopted  by  the  Board  of  Edu- 
cation. While  oral  instruction  is  now  made  an  important  feature  in  the 
education  of  the  primary  and  grammar  pupils,  I  have  endeavored  to 
arrange  the  new  course  so  as  to  give  due  prominence  to  those  practical 
branches  which  girls  and  boys  must  find  useful  in  every  sphere  of  life. 
First  in  importance,  I  think  every  one  will  admit,  is  reading;  for  by  it 
pupils  are  enabled  to  study  and  acquire  facts  independently  of  their 
teachers.  If  properly  taught,  it  is  one  of  the  most  powerful  instruments 
for  the  expansion  and  cultivation  of  the  mind.  Special  attention  is 
therefore  given  to  this  important  subject.  In  addition  to  the  elocution- 
ary training  of  the  voice  in  every  grade  of  the  Department,  the  teacher 
is  also  required  to  drill  his  pupils  in  every  sentence  and  paragraph  until 
its  meaning  is  fully  comprehended.  No  pupil  can  now  pass  through 
even  the  primary  grades  without  becoming  an  intelligent  and  pleasant 
reader,  if  the  provisions  of  the  manual  are  carefully  observed.  The 
study  of  arithmetic,  which  is  next  in  importance,  has  been  carefully 
revised;  more  attention  is  now  given  to  analysis  of  principles.  Col- 
burn's  Intellectual  Arithmetic  has  been  introduced  in  all  the  grammar 
grades,  which  will  bo  productive  of  good  results  in  strengthening  the 
reasoning  powers  of  the  pupils.  The  study  of  geography  is  now  taught 
with  less  slavish  adherence  to  the  text- book.  More  attention  has  been 
given  to  oral  lessons  upon  the  local  geography  of  the  Pacific  Coast,  its 
climatic  influences,  and  its  vegetable  and  mineral  productions.  Most  of 
the  minute  details  of  the  important  maps  have  been  omitted,  and  the 
general  geography  of  the  world  is  given  in  topic  lessons,  upon  the  prin- 
cipal mountain  and  river  systems,  the  plains  and  plateaus,  the  physical 
influence  of  climate  upon  the  commerce  and  productions  of  different 
countries,  the  peculiar  vegetable  and  mineral  products  of  the  different 
zones  and  altitudes,  the  important  minerals  of  different  countries,  and 
their  relation  to  the  raanufactaring  and  commercial  interests  of  the  in- 
habitants. Language  is  now^  taught,  either  as  an  oral  exercise  or  regu- 
larly from  the  text- books,  in  every  grade  of  the  grammar  and  primary 
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sehools.  In  the  eighth  grade  the  child  is  taught  to  write  sentences 
about  familiar  objects,  by  telling  what  they  are  or  what  they  do.  In 
the  next  higher  grades  the  pupils  are  thoroughly  drilled  in  sentence 
making,  and  how  to  correct  the  common  blunders  in  conversation. 
They  are  also  constantly  practiced  in  the  correct  use  of  irregular  verbs, 
pronouns,  and  adjectives.  Letter- writing  and  composition  is  required 
in  nearly  all  the  grades.  Parsing  and  analysis  of  sentences  are  now 
taught  orally  in  the  lower  grades,  with  far  greater  ease  and  success 
than  formerly,  with  the  use  of  the  text- book.  In  addition  to  the  use  of 
the  word-book,  spelling  is  now  taught  in  connection  with  reading  and 
other  daily  lessons,  both  orally  and  in  writing.  The  low  percentage 
which  the  more  advanced  pupils  have  received  in  spelling  since  the  us© 
of  the  text-book  has  been  abolished  in  the  first  and  second  grades,  has 
caused  the  Board  of  Education  to  restore  the  spelling  book  in  these 
grades,  which  it  is  hoped  will  produce  better  results.  The  course  of 
instruction  in  penmanship  is  now  more  thorough  and  systematic.  All 
the  pupils  are  required  to  prepare  specimens  in  writing  for  the  criticism 
of  the  principal,  at  least  once  in  two  weeks,  which  will  secure  greater 
efficiency  in  this  most  necessary  part  ef  every  child's  education.  Smith's 
system  of  freehand  drawing  has  also  been  introduced,  in  the  new 
course  of  study,  in  all  the  grades  of  the  public  schools.  This  important 
department  of  instruction  is  under  the  general  supervision  and  control 
of  a  drawing  master,  assisted  by  three  special  assistants.  Regular 
normal  lessons  are  given  by  the  special  instructors  every  two  weeks, 
for  the  purpose  of  drilling  the  teachers  of  the  department  in  this  new 
system  of  industrial  drawing.  Some  of  our  teachers  have  taken  great 
interest  in  instructing  the  pupils  under  their  charge,  in  this  essential 
branch  of  education,  which  has  produced  the  most  satisfactory  results. 
Some  of  the  specimens  in  drawing  and  designing,  exhibited  at  the  last 
annual  examination,  showed  merit  of  the  highest  order,  and  reflected 
credit  on  both  pupils  and  teachers.  As  soon  as  the  merits  of  the  new 
system  are  thoroughly  understood  by  the  teachers  generally,  I  hope 
that  much  of  the  opposition  to  the  introduction  of  this  system  of  draw- 
ing will  cease.  The  additional  labor  required  of  the  teachers  will  be  a 
thousand  times  compensated  by  the  great  benefits  which  it  will  confer 
upon  the  youth  of  our  city.  Drawing  cultivates  the  hand  that  exe- 
cutes and  the  eye  that  sees;  it  awakens  the  perceptive  faculties  and 
stimulates  the  inventive  genius  of  the  pupils.  It  leads  to.  a  just  appre- 
ciation of  the  mechanical  arts,  by  which  communities  and  individuals 
acquire  .wealth  or  obtain  their  daily  bread.  It  is,  therefore,  a  necessary 
preparation  for  every  successful  artisan.  While  I  doubt  the  pro- 
priety of  introducing  the  trades  or  professions  into  the  curriculum 
of  school  studies,  1  think  it  is  clear  that  mechanical  drawing  and  de- 
signing have  demands  that  no  special  form  of  manual  industry  can  lay 
claim  to. 

Oral  Instruction. — The  course  of  study  gives  more  than  usual  attention 
to  the  natural  sciences.  Since  statistics  show  that  nearly  three  fourths 
of  the  youth  of  our  large  cities  are  educated  in  primary  schools,  it  is  a 
question  of  the  highest  importance  how  far  we  can  impart  the  most 
important  facts  of  nature  to  those  who  are  thus  deprived  in  early  youth 
of  the  means  of  acquiring  a  liberal  culture.  In  St.  Louis,  Cincinnati, 
and  other  Eastern  cities,  the  study  of  natural  sciences  has  been  success- 
fully introduced  in  the  lower  grades  of  the  public  schools,  to  a  far 
greater  extent  than  has  been  attempted  in  San  Francisco.  I  therefore 
predict  that  our  new  coarse  of  oral  instruction  will  accomplish  great 
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good  in  stimulating  the  youth  of  the  city  to  observe  and  study  thegreal 
facts  of  natural  history  and  of  physics,  if  our  teachers  will  intelligently 
labor  to  interest  their  pupils  in  this  important  department  of  instruction. 
Great  care  has  been  taken  to  arrange  tliis  course,  so  as  not  to  distract 
and  dissipate  the  attention  of  the  teacher  and  pupil  from  the  regular 
lessons  of  the  day.  Two  lessons  of  fifteen  minutes  daring  each  week 
of  the  year,  will  afford  the  teacher  ample  time  to  complete  the  course. 
Those  teachers  who  object  to  our  course  of  '•  oral  instruction,"  because 
it  is  too  difficult,  and  requires  too  much  of  the  pupil's  time,  are  referred 
to  the  synoptical  arrangement  of  the  topics  in  oral  instruction  taken  in 
the  course  of  study  in  the  district  schools  of  St.  Louis,  published  in  the 
appendix  to  this  report.  While  this  course  is  much  more  difficult  than 
our  own,  the  time  required  to  complete  it  is  seven  years,  or  one  year 
less  than  in  San  Francisco. 

PUBLIC   SCHOOL  BUILDmGS. 

The  Girls*  High  School. — This  edifice  is  located  on  the  southeast 
corner  of  Bush  and  Stockton  streets.  It  is  designed  exclusively  for 
grrls,  and  will  accommodate  six  hundred  pupils.  The  building  is  fifty- 
six  by  ninety.two  feet,  built  of  wood,  on  a  substantial  brick  foundation, 
having  two  wings,  each  ten  feet  six  inches  by  thirty-nine  feet  six  inches, 
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containing  the  entrance  halls,  teachers*  rooms,  and  the  spacious  stair- 
ways, which  afford  means  for  easy  communication  with  the  several 
apartments  of  the  interior.  The  exterior  of  the  structure  is  finished  in 
a  neat  and  substantial  but  not  costly  manner,  with  the  leading  charac- 
teristics of  the  Ionic  order.  The  roof  is  surmounted  by  an  appropriate 
cupola.  The  entire  work  is  built  in  a  very  substantial  manner,  with 
unusually  heavy  timbers,  securely  united. 


AAAA^Becitation  Booms. 
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AA— Bedtatlon  Booms. 


THIRD  STOKY. 
B— Assembly  HalL         E,  Y—Teaohen*  Boomi. 


South  San  Francisco  School.— ^This  school  is  situated  on  the  corner  of 
L  street  and  Fourteenth  Avenue,  in  the  rapidly  improving  locality  known 
as  South  San  Francisco,  south  of  Mission  Bay.  The  size  of  the  lot 
used  for  the  purpose  is  one  hundred  and  fifty  by  one  hundred  feet,  one 
hundred  of  which  was  donated  by  the  citizens  of  that  locality,  and  the 
balance  was  purchased  by  the  Board  of  Education. 

The  building  is  a  parallelogram,  fifty-eight  feet  four  inches  by  ninety- 
five  feet  three  inches,  two  stories  high,  having  projections  in  the  center 
of  the  front  and  rear,  each  three  feet  by  twenty-five  feet  six  inches,  in 
which  the  entrance  doorways  are  placed.  The  structure  is  of  frame, 
strong,  heavy,  and  substantially  built.  It  will  give  ample  accommoda- 
tions for  four  hundred  and  eighty  scholars  and  their  teachers.  Two 
spacious  stairways  afford  communication  with  the  second  story. 

The  first  floor  contains  four  class  rooms,  each  twenty-eight  by  thirty- 
four  feet,  four  wardrobe  room»,  each  six  feet  by  twenty  feet  six  inches, 
together  with  a  ball  eleven  feet  three  inches  wide,  the  story  being  four- 
teen feet  six  inches  high.  The  second  story  is  fifteen  feet  high,  and 
contains  two  class  rooms,  each  twenty-eight  by  thirty -four  feet,  two 
wardrobe  rooms,  each  six  fefet  by  twenty  feet  six  inches,  together  with 
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an  assembly  hall,  fifty-six  by  fifty -six  feet,  for  school  examinations  and 
exhibitions,  which  is  a  great  convenience  to  citizens  of  that  district. 

The  interior  is  well  lighted  and  ventilated.  Fresh  air  is  introduced 
thi'ough  metallic  ventilating  registers  near  the  floor,  and  the  impure  air 
will  escape  through  the  ventilators  near  the  ceiling  into  the  roof,  whence 
it  will  be  discharged  by  means  of  louver  windows  in  the  front  and  rear 
gables.  The  exterior  presents  a  plain  but  very  pleasing  api^earance, 
and  is  finished  with  rustic  surfaces,  quoins,  and  with  an  expressive  cor- 
nice around  the  building;  the  whole  is  painted  of  a  light  color,  which 
gives  the  structure  an  air  of  cheerfulness. 
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PLAN   OF   FIRST  STOKY,  YARDS,  ETC. 
AAAA— Eecitation  Rooms.  BBBB— Clothes  Booms.  JDD— Vestibules. 
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SECOND  STORY. 
AA— Recitation  Rooms.         BBBB— Clothes  Rooms.         E— Assembly  Hall. 
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PIftu  of  Basement. 


Plaa  of  First  and  S«eend  floors. 
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Plan  of  AtUo* 
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Plan  of  First  and  Second  Floors* 
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Plan  of  Third  Floor. 
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SACEAMENTO. 
Add.  C  Hinkson ..^Superintendent.  . 

I  have  received  only  the  following  statistical  information  concerning 
the  school  department  of  this  city; 

Number  of  census  children,  June,  eighteen  hundred  and  seventy-five, 
4,112. 

Primary  Schools. — Number  of  classes,  16;  number  of  female  teachers 
employed,  16;  total  number  of  pupils  enrolled,  895;  average  number  be- 
longing, 817;  average  daily  attendance,  693;  maximum  salary  paid,  880; 
minimum  salary  paid,  $50;  total  annual  expense  of  maintaining  schools, 
$17,098  80. 

Intermediate^  or  Second  Grade  Schools, — Number  of  classes,  14;  number 
of  female  teachers  employed,  14;  total  number  of  pupils  enrolled,  756; 
average  number  belonging,  714;  average  daily  attendance,  603;  maxi- 
mum salary  paid,  $85;  minimum  salary  paid,  $55;  total  annual  expense 
of  maintaining  schools,  $14,961  45. 

Grammar  Schools. — Number  of  classes,  18;  number  of  male  teachers, 
2;  number  of  female  teachers,  16;  total  number  of  pupils  eni*olled,  827; 
average  number  b.elonging,  753;  average  daily  attendance,  687;  maxi- 
mum salary  paid  to  male  teachers,  $175;  minimum  salary  paid  to  male 
teachers,  $100;  maximum  salary  paid  to  female  teachers,  $100;  mini- 
mum salary  paid  to  female  teachers,  $80;  total  annual  expense  of  main- 
taining schools,  $18,885  72. 

High  School. — Number  of  classes,  4;  number  of  male  teachers,  2; 
number  of  female  teachers,  2;  total  number  of  pupils  enrolled,  105; 
average  number  belonging,  101;  average  daily  attendance,  97;  maxi- 
mum salary  paid  to  male  teachers,  $240;  minimum  salary  paid  to  male 
teachers,  $100;  salary  paid  to  'female  teachers,  $100;  total  annual  ex- 
pense of  maintaining  schools,  $6,000. 

Evening  School. — Number  of  classes,  2;  number  of  male  teachers,  2, 
one  receiving  $50,  and  the  other  $40;  total  number  of  pupils  enrolled, 
65;  average  number  belonging,  60;  average  daily  attendance,  47;  total 
annual  expense  of  maintaining  school,  $600. 

Colored  School, — One  class  taught  by  a  female  teacher,  receiving  8100; 
total  number  of  pupils  enrolled,  5S;  average  number  belonging,  48; 
average  daily  attendance,  38;  total  annual  expense  of  maintaining 
school,  $1,250. 

Ungraded  Schools. — Two  classes,  2  female  teachers,  receiving  each, 
$100;  total  number  of  pupils  enrolled,  109;  average  number  belonging, 
97;  average  daily  attendance,  85;  total  annual  expense  of  maintaining 
schools,  $2,300. 

All  the  schools,  except  the  evening  school,  are  maintained  ten  months 
in  the  year;  the  evening  school  is  maintained  from  six  to  seven  months 
in  the  3^ear;  the  teachers  are  paid  by  the  month,  and  only  for  the  time 
actually  taught,,  aud  not  by  the  year,  as  in  San  Francisco. 
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OAKLAND, 
F.  M.  Campbell ....Superintendent. 

Total  number  of  census  children,  June,  eighteen  hundred  and  seventh 
^ve,  4,749. 

Frimary  Schools. — Number  of  classes,  31,  taught  by  31  female  teacher 
whose  maximum  salary  is  1100,  and  the  minimum,  ^62  50;  total  numbe 
of  pupils  enrolled,  2,173;  average  number  belonging,  1,962;  averag 
daily  attendance,  1,898. 

Grammar  Schools, — Number  of  classes,  23,  taught  by  5  male  and  1 
female  teachers;  total  number  of  pupils  enrolled,  1,124;  average  numbe 
belonging,  1,047;  average  daily  attendance,  1,010;  salary  paid  to  mal 
teachers,  $150;  maximum  salary  paid  to  female  teachers,  $90;  minimut 
salary  paid  to  female  teachers,  870, 

High  School, — Number  of  clasH^s,  4;  taught  by  two  male  teacher 
receiving  respectively  $200  and  $150,  and  two  female  teachers  receivinj 
each  $100;  total  number  enrolled,  145;  average  number  belonging,  135 
average  daily  attendance,  133. 

Evening  School. — One  class,  taught  by  one  male  teacher  receiving  $6 
per  month;  total  number  of  pupils  enrolled,  48;  average  number  belong 
ing,  29;  average  daily  attendance,  21. 

There  is  no  separate  school  maintained  for  colored  children,  as  thej 
attend  the  schools  of  the  white  children.  The  schools  are  maintainec 
ten  months  in  the  year,  except  the  evening  school,  which  is  maintainec 
only  three  months.  The  current  expenses  for  the  school  year  ending 
June  thirtieth,  eighteen  hundred  and  seventy- live,  were  $79,299  63;  th( 
expenditures  for  building  and  furniture,  $28,746  06;  total  expenditures 
$108,045  69. 

Truancy, — During  the  last  year  there  were  detected  and  reported  on< 
hundred  and  fifteen  cases  of  truancy;  one  from  the  High  School,  thirty 
four  from  the  Grammar  Schools,  and  eighty  from  the  Primary  Schools 
It  is  fair  to  presume  that  this  is  considerably  below  the  actual  numbei 
that  occurred.  With 'this  it  is  certainly  within  the  authority  of  th< 
Board  to  deal,  and  I  feel  satisfied  that,  in  most  cases,  the  Board  would 
have  the  cooperation  of  parents  in.  their  eiforts  to  prevent  or  cure  it. 
At  present  our  only  mode  of  dealing  with  it,  after  the  other  ordinaiy 
forms  of  school  discipline  have  failed,  is  suspension  or  expulsion.  A  boy 
who  is  not  disposed  to  go  to  school,  has  only  to  play  truant  a  sufficient 
number  of  times,  and  suspension  or  expulsion  at  once  i^elieves  him,  and 
•  places  him  among  the  idle  and  vicious  nonattendants.  We  expel  or 
suspend  a  boy  from  school  for  staying  away  from  it,  and  would  then 
pass  laws  to  compel  him  to  attend,  or  punish  him  for  not  attending. 
On  the  other  band,  it  is  dangerous  to  retain  him.  It  is  not  only  impos- 
sible to  secure  his  regular  attendance,  but  also  the  performance  of  duty 
when  present,  because  if  punishment  is  imposed  or  threatened,  he  has 
but  to  run  away  from  school  and  play  truant  the  next  day  to  escape. 
The  difficulty  of  preventing  offenses  against  good  order  and  propriety 
is  greatly  increased  by  the  example  of  such  a  boy.  Others  are  apt  to 
fall  into  his  way  and  spread  the  contagion.  Without  stopping  to  enlarge 
upon  the  magnitude  of  the  evil,  or  the  inconsistency  of  our  present 
mode  of  dealiug  with  it,  I  would  submit  the  following  brief  outline  of 
a  plan  for  its  connection  and  prevention,  and  also  of  those  other  offenses 
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which  are  now  punished  by  suspenaioQ  and  expulsion,  leaving  the  details 
for  future  elaboration ; 

1.  That  there  be  established,  in  a  convenient  locality,  an  ungraded 
school  of  one  or  more  classes. 

2.  That  the  school  bo  put. in  charge  of  some  man  of  acknowledged 
ability  as  an  instructor  and  disciplinarian, 

3.  That,  by  a  process  to  be  hereafter  explained,  boys  who  have  so 
often  committed  the  oifense  as  to  be  called  habitual  truants,  and  those 
whose  conduct  is  such  as  to  be  subversive  of  good  order,  shall  be  re- 
manded to  the  ungraded  school. 

4.  That  those  who,  during  a  specified  term,  shall  give  unmistakable 
signs  of  reformation,  may,  at  the  end  of  that  time,  be  reinstated  in  the 
graded  schools. 

5.  That  those  who  still  prove  incorrigible  be  handed  over  to  the 
police  magistrate,  who  may  commit  them  to  the  Industrial  School. 

6.  That  for  the  better  carrjnng  out  of  the  system,  the  police  officers 
be  also  known  as  truant  officers,  and  their  duties  as  such  definitely 
specified. 

The  process  by  which  a  child  should  reach  the  truant  or  ungraded 
school  would  be  something  as  follows: 

1.  For  the  first  offeree  the  teacher  notifies  the  parents  and  the  Super- 
intendent, who  shall  enter  the  name  and  residence  of  the  offender  in  a 
book  kept  for  the  purpose,  and  shall,  by  consultation  with  parents, 
etc.,  try  to  prevent  a  repetition.  For  the  second  offense,  the  name  and 
residence  of  the  offender  is  placed  in  the  book  of  the  truant  officers,  in 
the  office  of  the  Captain  of  Police,  and  these  officers  shall  unite  their 
efforts  with  those  of  the  teachers  and  Superintendent  in  endeavoring  to 
bring  about  a  reformation,  by  calling  upon  the  parents,  and  warning 
them  and  the  bo}'.  Should  all  their  efforts  fail,  he  shall,  by  the  Super- 
intendent, be  remanded  to  the  ungraded  school. 

Some  of  the  benefits  of  this  plan  would  bet 

1.  The  removal  from  among  others  of  those  whose  influence  is  per- 
nicious. 

2.  The  chances  of  reformation  offered  the  offenders  in  place  of,  as 
now,  the  certainty  almost  of  their  ruin,  by  turning  them  into  the  streets. 

3.  The  saving  of  the  time  of  the  regular  teacher  for  the  legitimate 
work  of  the  school-room. 

4.  The  prevention  of  like  offenses  on  the  part  of  others, 

5.  The  economy  of  the  plan.  If  it  is  true  that  truancy  leads  to 
idleness,  ignorance,  and  vagrancy,  and  these  to  crimes,  that  is  a  truly 
economical  investment .  of  money  which  will  prevent  the  first.  The 
machinery  necessary  to  detect  and  to  punish  crime  in  the  United  States, 
involves  an  expenditure  of  money,  annually,  many  times  larger  than 
that  expended  for  public  education. 

Free  Text-books. — Slate  pencils,  pens,  and  ink  are  furnished  gratuitously 
by  the  department.  Other  necessary  articles,  and  all  text-books,  are 
required  to  be  provided  by  the  parents.  The  supplying  of  books,  how- 
ever, to  indigent  pupils,  is  provided  for  by  the  following  rule  of  the 
Board: 

"  Whenever  principals  are  satisfied  that  parents  are  too  poor  to  furnish 
books,  they  shall  make  out  a  list  on  the  proper  blank,  which  should  be 
signed  by  the  parent,  and  sent  to  the  Superintendent,  who  shall  furnish 
the  books  from  the  fund  provided  by  law  for  indigent  pupils.     The 
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books  80  furnished  shall  be  collected  by  the  principals,  at  the  end  of 
each  term,  and  placed  in  the  school  library,  to  be  used,  as  occasion  may 
require,  in  supplying  indigent  pupils." 

I  think  it  speaks  well  for  the  prosperity  of  this  community  that, 
during  the  year,  the  cost  of  books  so  supplied  has  been  but  thirt3''-six 
dollars  and  fifty-four  cents. 

In  some  cities,  as  New  York,  for  example,  text-books  are  furnished 
the  pupils  gratuitously.  The  books,  of  course,  are  not  given  to  the 
pupils,  but  are  simply  loaned.  The  plan  possesses  many  advantages. 
First  among  them  is  its  economy.  In  families  where  there  are  numbers 
of  children,  the  supplying  of  text-books  is  a  severe  tax.  The  accumula- 
tion of  books  in  such  a  family,  by  the  time  the  children  have  passed 
through  the  several  grades,  is  frequently  sufficient  to  stock  a  tolerable 
book  store.  The  books,  if  carefully  used,  are  not  worn  out,  but  are 
rendered  useless  by  promotions  to  higher  grades  and  other  studies.  On 
the  other  hand,  if  the  books  were  owned  by  the  Board  and  loaned  to  the 
pupils  while  in  a  grade,  they  would  be  left,  on  promotion,  as  the  furni- 
ture of  the  room — the  desks,  maps,  etc.,  are  left  for  those  who  w^ould 
take  their  places.  The  books  would  thus  be  worn  out,  and  not  allowed 
to  accumulate  in  closets  and  garrets.  Moreover,  the  parent  ^  in  pare  has- 
ing  a  book,  has  to  pay  a  price,  which,  in  addition  to  the  author's  copy- 
right and  the  publisher's  profit,  must  also  furnish  a  profit  to  both  the 
■wholesale  and  retail  dealers.  This  last  could  be  saved  by  the  Board 
purchasing  in  quantities  directly  from  the  publishers.  The  amount  ex- 
pended comes  from  the  people,  whether  they  themselves  buy  the  books 
or  the  Board  does  it  for  them.  The  plan,  therefore,  which  would  secure 
the  saving  to  the  community  of  a  w^ry  large  sum,  by  comparatively  a 
very  small  increase  of  school  tax  upon  the  same  community,  is  the  one, 
I  think,  that  must  commend  itself  as  sensible  and  correct. 

Second — Saving  of  time.  At  the  beginning  of  each  new  term,  much 
valuable  time  is  next  to  lost,  not  only  to  the  individual  pupil,  but  also 
measurably  to  the  entire  class,  by  parents  delaying  to  furnish  their  chil- 
dren with  the  necessary  books  and  supplies.  This  results  sometimes  from 
the  carelessness  of  the  children  themselves,  sometimes  from  the  careless- 
ness of  parents,  but  often er  than  either  from  inability'  to  purchase  them 
at  the  time.  Even  tolerable  promptness  in  getting  a  class  supplied  with 
books  now,  at  the  beginning  of  a  school  year  or  term,  involves  great 
harrassment  to  the  teacher j  detentions,  punishments,  and  other  petty 
torments  to  pupils;  and,  finally,  inconvenience,  if  not  actual  hardship, 
to  many  parents  who  will  not  be  the  recipients  of  charity,  and  ask  the 
departmenttorecognize  them  as  indigent  and  give  them  their  books.  All 
this,  in  addition  to  time  saved,  could  be  avoided  by  having  "free  text- 
books.'^ 

Third — More  careful  use  of  books.  If  this  plan  were  adopted,  the 
teacher  of  each  class  would  be  charged,  by  the  Principal,  with  the 
number  of  books  furnished  to  her  elas?,  and  be  held  responsible  for  the 
care  of  them.  Daily  or  weekly  examinations  of  books  by  the  teachers, 
would  tend  to  secure  their  careful  use,  and,  per  consequence,  the  form- 
ing of  correct  habits  in  this  respect  by  the  children. 

As  it  is  now,  the  personal  ownership  of  the  books  by  the  pupils 
operates  practically  (though  theoretically  it  should  not)  to  relieve  the 
teacher  of  the  feeling  of  responsibility  in  its  care  and  throw  it  upon  the 
parent.  The  feeling  on  the  part  of  the  pupil  that  *'  the  book  is  my  own, 
and  I  will  do  as  I  please  with  it,"  would  give  place  to  "this  is  a  bor- 
rowed book,  and  I  must  be  careful  of  it.'*     Parents  would  be  interested  in 
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the  care  of  the  books,  because  it  would  be  necessary,  before  a  pupil  couL 
be  furnished  with  the  books  of  a  higher  grade,  that  he  should  have,  i 
addition  to  his  certificate  of  promotion,  another,  stating  that,  excep 
with  the  necessary  wear,  the  books  had  all  been  returned  as  they  wer 
loaned. 

Principals  would  require  that  all  books  missing  should  be  replaced  b 
parents  before  the  new  ones  were  furnished. 

Finally,  if  there  should  prove  to  be  objections  to  the  foregoing  plai 
•which  I  have  failed  to  see  and  anticipate,  I  think  there  can  be  non 
to  this  modification  of  it,  viz:  that  on  the  first  admission  of  a  pupil  to 
class,  the  parent  shonhJ  pay  a  very  small  sum  (to  be  fixed  definitely  fo 
each  grade) /or  the  use  of  the  textbooks  during  the  year.  The  sum  s 
charged  would  have  to  be  but  nominal,  to  realize  a  sum  sufficient  t 
keep  the  school  supplied  with  books.  I  would  ask  the  reference  of  thi 
subject  to  the  Committee  on  Text  books. 

I  have  another  vague  sort  of  idea  in  regard  to  text  books,  which  ma 
not  at  present  be  practicable  for  us  here  in  Oakland,  and  perhaps  nc 
anywhere,  and  I  only  throw  it  out  at  this  time,  that  it  may  be  though 
about  and  talked  about  a  bit,  to  see  if  there  is  an^^thing  in  it.  Perhap 
some  bigger  man  than  I  am,  in  some  larger  place  than  Oakland,  ma 
make  something  of  it.  In  large  cities,  could  not  all  text  books,  excef 
in  the  high  schools,  be  dispensed  with,  and  in  their  stead,  could  thei 
not  be  issued,  on  the  first  of  each  month,  from  the  office  of  the  Superir 
ten  dent,  in  pamphlet  form,  the  work  to  be  done  by  the  grade  in  eac 
study  during  the  month?  Most  writers  of  text  books  make  their  book 
as  though  they  were  to  be  used  without  a  teacher  (occupying  page 
with  explanations  and  illustrations  often  more  difficult  to  understan 
than  the  original  proposition);  and  many  teachers  use  them  in  the  sam 
spirit  in  which  they  are  written.  By  my  plan,  there  would  be  printe 
for  the  pupils  only  as  much  as  they  are  to  study  and  commit^  and  not  a 
they  were  to  learn  of  the  subjects:  for  the  teachers,  only  the  lijruts  an 
ground  to  be  gone  over  in  the  subjects,  and  not  all  they  were  expeete 
to  teach.  Suppose  it  did  make  them  search  their  books  of  reference  an 
scratch  their  heads  for  what  was  to  be  taught,  would  it  not  do  them  good 
Would  not  the  uniformity  of  the  instruction  given  by  this  plan  be  a  goo 
point?  Would  not  the  frequent  meetings  of  all  the  teachers  of  the  sam 
grade  in  the  city  with  the  Superintendent,  or  his  deputy  (and  these  meei 
ings  would  form  part  of  my  plan),  to  discuss  the  definite  work  in  hand,  an 
not  impracticable  theories,  each  getting  the  benefit  of  everyone  else' 
knowledge  of  the  particular  part  of  the  subjects  being  taught,  and  goin, 
full  of  it  to  the  class-room,  1  say,  could  this  fail  to  result  in  good  to  th 
schools?  In  the  preparing  of  the  pamphlets,  I  would  have  the  compos 
tion,  press- work,  folding,  and  sewing  done  in  an  office  belonging  to  th 
Board,  and  by  pupils  of  the  upper  grades  alternately,  or  by  graduate 
from  the  grammar  schools,  who  wish  to  learn  the  trade,  under  a  few  con 
petent  foremen,  and,  to  this  extent  at  least,  solve  the  problem  of  '*  Wha 
shall  we  do  with  our  boys?" 

Half 'time  Schools, — Mr.  Campbell  proposes  the  following  plan  for  intrc 
ducing  the  half  time  system  of  schools: 

Ylrst — That  each  class  in  the  department  be  separated  into  two  di 
visions,  as  nearly  as  practicable  equal  in  point  of  numbers.  The  firs 
division  to  contain  those  who,  by  length  of  time  in  class,  age,  natura 
aptness,  physical  health,  or  any  other  cause,  are  the  more  advance* 
now,  or  able  to  advance  the  more  rapidly. 

Second — That  one  of  these  divisions  shall  come  to  the  schoolroom  a 
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nine  o'clock  in  the  iT^orniiig,  remain  until  twelve,  and  then  be  dismissed 
for  the  day.  The  other  division  to  come  at  one  o'clock  in  the  afternoon 
and  remain  until  four;  or,  in  the  Summer  season,  perhaps,  to  come  at 
two  and  remain  till  five. 

Third — That  as  there  might,  and  probably  would  be  a  choice,  as  be- 
tween the  morning  and  afternoon  session,  the  divisions  exchange  once  a 
month,  or  in  the  middle  of  each  term  at  the  week's  vacation — that  is  to 
say,  that  which  one  month  attends  in  the  forenoon,  shall  the  next  month 
attend  in  the  afternoon,  and  vice  versa. 

Fourth— That  as  the  labors  of  the  teachers  will  bo  very  materially 
increased,  their  compensation  should  be  increased  also. 

*  *  *  3f?  *  *  * 

First — We  could  have  twice  as  many  grades  as  now,  and  more 
frequent  advancement,  without  increasing  the  number  of  school-rooms, 
or  the  number  of  teachers. 

Second — Those  parents  whose  circumstances  require  that  a  portion  of 
the  time  of  their  sons  or  daughters  should  be  given  to  some  kind  of 
labor,  and  those  also  who  are  able  and  willing  that  their  children  should 
give  some  time  to  the  acquiring  of  accomplishments  not  taught  in  the 
schools,  could  both  be  accommodated.     And, 

Third — We  could,  without  any  additional  expenditure  for  school  sites, 
buildings,  furniture,  apparatus,  insurance,  janitorial  work,  etc.,  and  but 
a  comparatively  small  increase  of  salary  to  teachers,  accommodate  twice 
as  many  as  now. 

On  the  other  hand,  grant  that  the  objections  are  even  more  numerous 
and  graver  than  they  now  appear  to  be  (I  think  I  shall  show  the  reverse 
is  true);  and  yet  the  question,  it  seems  to  me,  may  well  be  asked,  if 
they  are  greater  either  in  number  or  magnitude  than  those  which  can  be 
urged  against  what  we  are  now  obliged  to  do,  viz:  to  deny  to  some  chil- 
dren  nil  school  facilities  for  the  sake  of  retaining  others  in  school  for  a 
number  of  hours  each  day,  which  tradition  and  custom  has  fixed  as  the 
only  proper  thing.  In  other  words,  if  we  cannot  give  to  all  the  chil- 
dren  of  our  citj^  as  many  hours  in  school  each  day  as  we  think  they 
ought  to  have,  should  we  not  be  doing  the  fair  thing  by  giving  them  as 
much  as  we  can^  and  yet  treat  all  alike?  But  would  the  proposed  plan 
be  actually  so  great  a  reduction  of  the  necessary  school  hours  as  at  first 
appears?  Let  us  see.  The  lowest  primary  grades — ^the  seventh  and 
eighth  (containing  five  hundred  and  thirty-six  of  the  two  thousand  eight 
hundred  and  fifty-four  children  in  the  schools) — are  now  dismissed  at  a 
quarter  past  two,  giving  them,  exclusive  of  the  recesses  (fifteen  minutes 
in  the  forenoon  and  one  hour  at  noon),  four  hours  in  school.  The  pro- 
posed plan  would  reduce  this  time  to  three  hours,  or  allowing  fifteen 
minutes  recess,  to  two  and  three  quarters  hours.  In  point  of  fact,  how- 
ever, there  would  not  be  so  great  a  loss  of  time  as  the  difference 
between  four  hours  and  two  and  three  quarters,  because  their  advance- 
ment being  so  diftert;nt,  especially  in  the  eighth  grades,  no  inconsiderable 
part  of  their  time  in  the  schoolroom  is  now  lost  to  them — or  worse  than 
lost — by  their  being  obliged  to  sit  and  do  nothing  while  others  are  being 
taught.  It  seems  to  me  that  in  place  of  a  loss  there  would  be  an  actual 
gain  even  of  time,  if  they  were  divided  into  two  sections,  and  the 
teacher  could  be  allowed  to  give  three  hours  to  the  training  of  each,  free 
from  the  harrassing,  not  to  say  cruel  necessity,  of  trying  to  keep  the 
other  little  unfortunates  in  an  unnatui'al  condition  of  quiet  and  inno- 
cence of  baby  mischief. 

In  j)assing  let  me  remind  you  that  we  cannot  keep  them  longer  than 
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we  now  do,  even  if  we  wished  to.  The  law  has  very  wisely  fixed  the 
maximum  of  time  that  they  may  be  retained  in  school  each  day.  Re- 
cognizing that  the  only  danger  of  errors  being  committed  by  school 
officers  and  parents  lay  in  the  direction  of  the  "  too  much  "  rather  than 
''too  little,*'  the  minimum  of  school  hours  is  not  fixed. 

The  other  two  primary  grades — the  fifth  and  sixth — remain  in  school 
till  a  quarter  of  three;  and  all  other  classes  are  dismissed  at  three 
o'clock.  The  loss  of  necessary  time  in  school  to  those  classes  also 
w^ould  be  much  less  than  at  first  api^ears;  because,  on  account  of  this 
very  thing,  this  keeping  of  them  in  school  so  many  hours,  it  is  forbid- 
den to  recjuire  much  study  at  home,  and,  therefore,  from  three  quarters 
of  an  hour  to  one  hour  and  a  half  is  devoted  to  study.  If  we  could 
aff'ord  to  do  so,  it  might,  perhaps,  be  well  to  build  and  furnish  expensive 
study. halls,  where  all  might  sit  and  study  under  the  eye,  and  with  the 
assistance  of  the  teachers,  ihough  even  this  is  not  so  certain.  It  is  just 
barely  possible  that  this  very  thing  is  one  of  the  chief  reasons  why  our 
school  children  are  not  more  self  reliant — why  so  many  of  them  will 
study y  as  they  miscall  it,  until  they  come  to  something — perhaps  the 
only  thing  in  the  whole  lesson  that  requires  study,  and  then  leave  that 
for  the  kind  teacher  to  explain  and  make  easy  for  tiiem.  But  we  can- 
not aiford  it.  And  when,  for  the  sake  of  securing  this  very  doubtful 
privilege  to  many,  we  are  obliged  to  deny,  even  to  a  few,  all  school 
privileges,  it  become  something  more  than  a  doubtful  policy.  In  this 
view  of  the  case  does  the  objection  that  the  proposed  change  would 
require  more  independent  home  study  seem  so  great? 

Again,  for  the  purpose  of  giving  them,  in  the  afternoon,  the  hour  and 
a  quarter,  or  the  two  hours,  as  the  case  may  be,  the  children  are  con- 
fined for  an  hour  at  noon  in  the  crowded  school  yards,  to  bolt  a  cold 
lunch,  if  they  are  so  fortunate,  or  unfortunate,  as  to  have  brought  any 
at  all,  amid  the  jostlings  of  their  mates.  Aside  from  the  question  of 
health  involved;  it  is  at  just  this  time  that  the  vicious  and  depraved 
have  the  most  favorable,  if  not  the  only  opportunity,  to  inoculate  the 
innocent  with  their  vileness,  and  spread  the  contagion.  This  is  an  evil, 
the  magnitude  of  which  cannot  of  course  be  known,  but  I  am  convinced 
in  my  own  mind  that  it  is  much  greater  than  we,  any  of  us,  as  parents 
or  educators  would  willingly  believe.  In  inclement  weather,  this  objec- 
tionable feature  of  the  "nooning"  at  school  is  removed,  as  the  children 
are  retained  in  the  school  rooms,  but  then  it  is  at  the  expense  of  the 
fresh  air  and  exercise  that  they  need.  This  suggests  again  the  matter 
of  health.  You  will  remember  that  in  my  report  to  you  a  few  evenings 
ago  it  appeared  that  of  the  four  hundred  and  twenty  four  who  had  left 
school  during  the  term,  sixty-four  had  done  so  on  account  of  sickness; 
and,  no  doubt,  some  of  those  reported  Unknown  left  from  the  same 
cause.  How  much  or  how  little  of  this  sickness  was  the  direct  result 
of  this  cold  lunch  "nooning"  business,  and  long  hours  in  school,  I  can- 
not know,  nor  can  you;  but  it  is  fair  to  presume  that  some  of  it  was. 
And  now,  is  the  hour  and  a  quarter,  or  even  the  two  hours  in  the  after- 
noon, worth  the  price  we  pay  for  it  in  these  respects?  Would  it  not  be 
better  to  keep  the  pupils  vigorously  employed  during  the  forenoon,  and 
then  send  them  directly  home  to  eat  at  their  own  ttibles,  and  to  bo  pro- 
fitably emploj'od  during  the  rest  of  the  day;  oreven  tousethetimein  the 
very  way  that  I  can  see  will  be  urged  against  the  plan,  viz:  running  in 
the  streets.  In  regard  to  this  last,  I  do  not  believe  it  will  increase,  but, 
on  the  contrary,  will  diminish,  if  this  system  were  adopted;  and  for  the 
reason  that  if  each  child  were  to  have  the  half  of  each   dayrout  of 
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school,  parents  would  provide  for  it.  in  some  systematic  way;  whereas 
now,  the  time  out  of  school  being  but  a  fragment  of  the  day  is  not 
arranged  for.  Is  it  not  a  fact  that  many  of  our  girls  are  growing  up 
entirely  ignorant  of  the  siniplest  kinds  of  needlework  and  all  house- 
hold duties,  simplj^  for  want  of  time  in  which  to  give  attention  to  them? 
How  can  it  be  otherwise?  As  early  as  eight  o'clock  in  the  morning  they 
must  leave  for  school,  or  begin  preparations  for  leaving,  not  to  return 
till  half  past  three  to  half- past  four  o'clock  in  the  afternoon;  very  illy 
prepared  as  we  may  readily  believe,  to  take  much  interest  in  anything. 

If  it  were  true  that  the  mental  development  of  children  was  in  direct 
ratio  to  the  hours  spent  in  the  sehool-voom,  the  change  of  hours  herein 
proposed,  even  though  better  for  their  physical  development,  might  be 
reasonably  objected  to  by  those  parents  who  are  concerned  only  or 
chiefly  about  the  intellectual  growth  of  their  children.  But  is  it  true? 
If  so  let  us  be  consistent  and  discuss  whether  it  shall  be  the  eight  or  ten 
hour  system  that  should  be  applied  to  our  schools.  It  is  not  true,  how- 
ever, but  the  reverse  is  true,  and  every  minute  that  children  are  required 
to  be  in  the  school  longer  than  is  absolutelj^  necessary,  is  a  positive  dis- 
advantage to  them  mentally  as  well  as  physically. 

Since  the  above  was  written,  I  came  across  almost  the  same  expres- 
sion in  the  New  York  Semi-Weekly  Times  of  January  first,  in  a  sensible 
editorial  entitled  "Cruelty  to  Eich  Peop'e's  Children."  In  the  course 
of  the  article  the  author  saj's:  "And  if,  besides  this,  his  parents  are 
enthusiastically  desirous  to  have  him  get  along  rapidly  in  his  education, 
it  should,  if  possible,  increase  our  sympathy.  '  Veels  vithin  veels,  a 
prison  in  a  prison,'  observed  Samuel  We  Her,  on  seeing  a  bird  cage  in  the 
fleet.  Mr.  Weller's  remarks  would  apply  not  inaptlj'  to  the  case  of  a 
good  many  little  boys.  A  city  at  best  is  to  them  very  much  of  a  prison. 
To  confine  them  in  a  school- room  two  or  three  bours  a  day  more  than 
is  at  all  necessary  is  not  a  little  suggestive  of  'wheels  within  wheels.' 
For  many  of  the  comforts,  and  still  more  of  the  luxuries  which  are 
prized  by  older  people,  children  genera llj^  care  but  little.  There  is  a 
certain  kind  of  freedom  of  movement  for  which  human  b'/ings  under  the 
age  of  twelve  years  have  a  far  greater  longing  than  for  French  cookery 
or  Axminister  carpes.  Undulj-  to  deprive  a  child  of  this  freedom  is  to 
take  away  not  only  one  of  his  greatest  luxuries,  but  one  of  his  most 
needed  comforts.  In  a  city  the  privation  of  much  of  this  liberty  is, 
indeed,  unavoidable;  but  that  is  all  the  more  reason  why  additional 
restrictions  should  not  be  needlessly  imposed." 

There  is  another  class  of  parents,  who  will  be  utterly  opposed  to  the 
change  of  school  hours  that  I  here  propose.  They  are  those  who 
regard  schools  as  conveniences  to  relieve  them  from  much  of  the  annoy- 
ance, if  not  the  care,  of  their  offspring,  and  who  would  hail  with  delight 
the  introduction  of  a  system  that  should  relieve  them  entirely.  Let  us 
hope  they  are  few;  but  be  they  many  or  few,  I  think  we  can  well  afford 
to  offend  them,  in  the  interest  of  their  little  ones,  and  leave  their  wishes 
entirely  out  of  the  discussion. 

After  all,  this  whole  matter  of  what  best  to  do  for  boys  and  girls 
reduces  itdolf  in  my  mind  back  to  the  old  Fabian  theory:  that  the  best 
thing  we  can  do  for  them  is  just  to  let  them  grow.  Sec  that  they  are 
well  housed  at  night,  that  they  sleep  well  and  plenty,  are  well  fed, 
have  plenty  of  fresh  air  and  healthful  exercise,  and  let  them  grow.  Inci- 
dentally, so  to  sj^eak,  or  at  least  without  sacrificing  any  of  these  things, 
send  them  to  the  very  best  schools  that  human  wisdom  can  devise,  and 
funds  can   be  obtained  to  provide,  and  let  them  there  be  put  through  a 
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sensible  and  vigorous  system  of  mental  gymnastics.  With  the  grea 
saving  of  expense  in  the  matter  of  buildings  could  we  not  do  much  t< 
make  our  schools  enough  better  to  more  than  make  up  to  the  pupils  th< 
loss  of  an  hour  or  two  of  time  in  them?  And  now  what  are  the  serioui 
objections  to  the  change  here  proposed?  Do  they  not,  after  all,  reduce 
themselves  down  to  this,  that  it  is  an  innovation,  a  departure  from  lone 
established  customs  and  traditions.  Children  have  always  been  kept  ii 
school  so  many  hours  a  daj^and  hence  they  always  should  be.  Do  yoi 
really  see  any  much  more  serious  objection  than  this?  It  may  b< 
urged  that  this  change  of  school  hours  would  involve  a  thorough  remod 
eling  of  our  course  of  study.  In  view  of  their  complaints  (less  in  Oak 
land  perhaps  than  anywhere  else)  concerning  what  is  called  cramming 
superficially  and  generally  the  unsatisfactory  results  of  our  presen 
system,  is  it  certain  that  even  this  would  be  an  unalloj'ed  calamity* 
One  other  objection  may  be  offered.  It  may  be  claimed  that  those  wh( 
attend  in  the  morning  will  have  very  much  the  advantage  of  those  whc 
attend  in  the  afternoon.  That  "one  hour  in  school  in  the  morning  ij 
worth  two  in  the  afternoon,"  etc.  If  this  is  true,  the  proposition  thai 
the  sections  should  change  each  month  or  once  a  term,  would  equally 
divide  the  damages  and  benefits. 

But  if  it  is  true  that  the  afternoon  hours  are  of  so  little  value  to  th€ 
pupils,  may  it  not  be  ch\oQ.y  because  they  have  exhausted  their  powers 
of  application  during  the  confinement  of  the  morning  session?  If  thej 
should  come  into  school  at  one  o'clock,  for  the  first  time  during  th€ 
day,  fresh  and  vigorous,  would  not  the  afternoon  hours  cease  to  be  so 
profitless  as  they  are  claimed  to  be  now?  In  place  of  the  little  value  ol 
the  afternoon  being  offered  as  an  objection  to  the  proposed  plan,  should 
it  not  be  regarded  as  one  of  its  chief  merits,  that  it  would  reclaim  and 
render  ]3roductive  wliat  is  at  present  so  nearly  a  barren  waste  of  time? 
I  have  not  consultecfwith  any  of  the  teachers  yet  in  regard  to  thig 
matter,  and  so  do  not  know  how  they  will  regard  the  change  as  affect- 
ing them.  On  general  principles,  however,  I  should  say  that  it  would 
meet,  generally,  with  their  favor.  The  compensation  paid  to  teachers 
is,  as  a  rule,  barely  sufficient  for  present  support,  allowing  scarcely  any 
margin  with  which  to  provide  for  future  contingencies.  I  think  most 
of  them  would  therefore  be  willing,  if  not  anxious,  to  work  a  little 
longer  and  harder  each  day  for  a  corresponding  increase  in  their  com- 
pensation. If  any  should  feel  that  their  health  or  strength  would  not 
permit  them  to  undertake  the  increased  labor,  they  eould  be  relieved 
each  half  dsiy  by  others  who  are  similarly  situated. 


LOS  ANGELES. 
William  T.  Lucky Superintendent. 

Total  number  of  census  children,  June,  eighteen  hundred  and  seventy- 
five,  2,257. 

Primary  Schools. — Number  of  classes,  14,  taught  by  two  male  and  14 
female  teachers,  whose  maximum  salary  is  8100,  and  the  minimum,  $80. 
Total  number  of  pupils  enrolled,  633;  average  number  belonging,  532; 
average  daily  attendance,  504:  total  annual  expense  of  maintaining 
schools,  $13,000. 

Intermediate  and  Second  G-rade  Schools, — Number  of  classes,  4g. taught 
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by  one  male  and  three  female  teachers,  whose  salary  is  $100.  Total 
number  of  pupils  enrolled,  214;  average  number  belonging,  197;  average 
daily  attendance,  187;  total  annual  expense  of  maintaining  schools, 
«4,500.  6  > 

Grammar  School, — Number  of  classes,  3,  taught  by  one  male  and  two 
female  teachers,  whose  salary  is  $100.    Total  n'umber  of  pupils  enrolled, 
148;  average   number  belonging,    UO;  average   daily  attendance,    134; 
'    total  annual  cost  of  maintaining  schools,  $3,500. 

High  School. — Number  of  classes,  3,  taught  by  one  male  and  one 
female  teacher,  the  former  receiving  ^300  per  month,  the  latter,  $125 
per  month.  Total  number  of  pupils  enrolled,  61;  average  number 
belonging,  57;  average  daily  attendance,  55;  total  annual  expense  of 
maintaining  schools,  $4,500. 

Colored  School, — One  class,  taught  by  a  male  teacher,  whose  salary  is 
$80  per  month.  Total  number  of  pupils  enrolled,  25;  average  number 
belonging,  23;  average  daily  attendance,  19;  total  annual  expense  of 
maintaining  schools,  $1,000. 

All  the  schools  are  maintained  ten  months  in  the  year.  No  evening 
school  has  as  yet  been  established. 

Non-attendance. — There  is  as  large  a  percentage  of  non  attendance  in 
Los  Angeles  as  in  any  other  incorporated  city  in  California,  perhaps 
larger.  The  reason  for  this  is  found  in  the  character  of  the  population. 
The  native  Californians  are  not  willing  patrons  of  schools.  Another 
reason  was  the  extent  of  our  territory  and  the  limited  number  of  school 
houses.  The  latter  reason  no  longer  exists,  and  it  is  hoped  that  the 
beneficial  influences  of  education  will  soon  become  so  apparent  that  all 
classes  will  be  anxious  to  educate  their  children. 

Irregularity  of  attendance. — The  causes  that  produced  non-attendance 
were  prolific  sources  of  irregularity  of  attend^pce.  Excluding  the 
native  element  in  the  schools,  the  remainder  will  compare  favorably  in 
promptness  with  other  communities. 

Condition  of  the  Schools. — The  general  condition  is  good,  with  the  pros- 
pect of  gratifying  improvement  Tor  the  future. 

Primary  Schools. — There  are  four  regularly  graded  primary  classes  in 
comfortable,  well  furnished  rooms,  under  successful  teachers.  The  sev- 
enth and  eighth  grades  are  taught  by  teachers  having  "  four  years  ex- 
pericnce,"  who  receive  the  same  salary  that  is  paid  to  teachers  in  the 
first  grade.  Is  there  another  city  that  complies  with  the  law  in  this 
particular?  There  are  nine  schools  of  primary  grade  in  which  the  four 
divisions  are  taught.  Five  of  these  are  in  new  buildings  just  erected 
in  the  suburbs  of  the  city.     They  are  in  a  very  prosperous  condition. 

Intermediate  Schools. — Thei'e  are  four  classes,  all  in  care  of  experienced 
teachers.  These  classes  are  crowded  with  pupils.  It  is  the  intention 
to  erect  this  year  two  large  buildings,  one  in  the  northern  part  of  the 
city,  and  one  in  the  southeim  part,  for  intermediate  and  primary  classes. 
Grammar  Schools. — There  are  two  classes  of  forty  pupils  each  in  the 
first  division.  This  number  will  be  increased  to  fifty  in  a  few  days.  la 
the  second  division  there  is  but  one  class.  It  his  severity-two  pupils 
now  with  a  prospect  of  ninety.  It  will  be  divided  as  soon  as  a  room 
can  be  provided  for  half  of  it.  The  grammar  classes  are  in  excellent 
condition,  under  the  care  of  three  very  good  teachers. 

High  School. — Three  classes  are  regularly  organized,  making  a  three 
years'  course.  In  the  senior  class  there  are  six  pupils,  in  the  middle 
class  fifteen,  and  in  the  junior  class  forty.  This  department  is  free 
to  pupils  from  all  parts  of  this  county.     This  generous  offer  by  our 
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Board  of  Education  is  highly  appreciated  by  parents  and  teachers.  It 
gives  the  high  school  an  influence  throughout  the  county,  which  we 
hope  to  use  to  advance  the  best  interests  of  education. 

Evening  Schools. — There  are  no  evening  schools  in  connection  with  the 
school  department.  There  is  a  demand  for  at  least  one  school,  and  I 
expect  to  recommend  the  Board  to  open  such  a  school  as  soon  as  the 
evenings  are  longer. 

Colored  Schools, — There  is  one  colored  school  taught  by  a  white  man. 
It  is  well  attended  and  is  giving  general  satisfaction.  There  is  an 
average  attendance  of  tvventy  five  pupils.  The  gi*eat  ii'regularity  of 
the  children  prevents  any  rapid  advancement.  So  far  as  I  have  heard 
an  expression  of  opinion,  the  negroes  prefer  a  separate  school,  provided 
their  children  have  the  same  advantages  that  white  children  have. 

Schools  for  Turbulent  Scholars. — I  do  not  believe  such  schools  are 
necessary  or  practicable.  I  am  fully  convinced  that  any  person  compe- 
tent  to  tench,  can  so  interest  pupils  that  they  will  be  easily  governed. 
Troubles  in  government  arise  more  from  incompetent  teachers  than 
from  any  other  cause.  It  is  impracticable,  because  it  is  impossible  to 
fix  a  standard  for  admission  into  such  schools.  To  send  children  to 
such  a  school  would  be  to  fix  a  stigma  upon  them  that  would  in  many 
cases  be  their  ruin. 

Co-education  of  the  Sexes. — There  is  co-education  in  all  our  classes  and 
in  all  grades.  When  I  came  here  it  was  difl'erent.  In  grading  the 
schools  I  paid  no  regard  to  sex,  and  though  this  community  is  largely 
composed  of  Southern  people  aud  Catholics,  both  supposed  to  be  opposed 
to  co-edueation,  such  have  been  the  results  of  the  change  that  I  have 
not  heard  of  any  objections.  After  an  experience  of  thirty -four  years 
in  teaching,  thirty  one  of  which  have  been  in  mixed  schools,  I  am  fully 
convinced  that  the  intellectual,  moral,  and  social  advancement  of  each 
sex  is  promoted  by  co  education. 

Course  of  Study. — I  have  tried  in  diiferent  ways  to  have  a  uniform 
course  of  study  in  all  our  high  schools.  Having  failed,  I  still  follow 
the  course  laid  down  in  the  school  law. 

Half  time  Schools. — I  am  in  favor  of  two  kinds  of  half-time  schools. 
In  primai-y  classes  of  more  than  fifty,  or  certainly  more  than  sixty  chil- 
dren, I  have  recommended  the  division  of  the  class  into  tvvo  divisions, 
one  to  attend  school  three  hours  in  the  forenoon  and  the  other  three 
hours  in  the  afternoon.  The  Board  adopted  my  recommendation,  and 
the  plan  will  go  into  operation  at  the  beginning  of  the  next  month. 
Five  classes  will  be  aflected  by  the  change,  in  which  the  numbers  are 
now  90,  70,  66,  62,  57. 

Second — For  boys  and  girls  who  have  to  work  a  pai't  of  every  day,  I 
have  recommended  the  opening  of  a  class  which  they  can  attend  either 
forenoon  or  afternoon.  In  this  class  you  could  also  place  pupils  who 
are  behind  a  certain  grade  in  only  one  or  two  studies.  To  these  they 
could  give  special  attention  for  a  few  weeks  and  thus  bo  enabled  to 
enter  a  regular  class.  Sucb  a  class  will  be  established  as  soon  as  we 
have  the  means  to  sustain  it.  There  are  boys  and  girls  now  waiting 
for  it. 

Promotions. — We  have  promoted  at  the  end  of  the  year,  upon  the 
standing  in  written  examinations  during  the  entire  year.  This,  of 
coui'se,  applies  to  those  above  the  primary  grades.  This  year,  I  will 
recommend   promotions  at  the  end  of  each  session.     To  keep  a  child 
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back  an  entire  year,  whose  percentage  was  almost  high  enough  to  secure 
promotion,  is  to  discourage  him,  and  to  make  him  a  nuisance  in  his 
class  and  a  bother  to  his  teacher,  because  he  is  idle  much  of  his  time. 
There  are  difficulties  in  the  way  of  promoting  some  grades  semi-annually 
and  others  annually.  I  am  not  prepared  to  say  how  I  will  overcome 
them;  perhaps  it  cannot  be  done. 

Examinations, — In  all  classes  above  the  sixth  grade,  Wednesdaj^  fore- 
noon is  devoted  to  written  examinations.  Each  class  has  four  leadhig 
studies.  By  examining  the  class  upon  one  study  each  Weduesday,  there 
is  an  examination  upon  the  four  studies  each  month.  A  record  is  kept, 
and  from  the  aggregate  of  credits  an  average  is  obtained,  and  upon  this 
basis,  promotions  are  made.  In  addition,  there  are  frequent  oral  cxaniU 
nations  by  the  teachers,  and  one  by  myself  at  my  monthly  visit  to  the 
class. 


MAEYSVILLE. 
Thos.  H.  Steel Superintendent. 

Total  number  of  census  children,  June,  eighteen  hundred  and  sev- 
enty-five, 1,057. 

Frimary  Schools, — Number  of  classes  ten,  taught  by  one  male  and  five 
female  teachers;  salary  of  male  teacher,  $100;  maximum  salary  of  fe- 
male teachers,  $80;  the  minimum,  |?50;  total  number  of  pupils  enrolled, 
377;  average  number  belonging,  261;  average  daily  attendance,  240; 
total  annual  cost  of  maintaining  schools,  $5,171. 

Intermediate  or  Second  Grade  Schools, — i^Jumber  of  classes,  four,  taught 
by  one  male  and  one  female  teacher,  the  former  receiving  $120  per 
month,  the  latter,  $90  per  month;  total  number  of  pupils  enrolled,  132; 
average  number  belonging,  92;  average  daily  attendance,  84;  total 
annual  expense  of  maintaining  schools,  $2,579. 

Grammar  Schools, — Number  af  classes,  four,  taught  by  one  male  and 
one  female  teacher;  the  former  receiving  $150  per  month,  the  latter, 
$110;  total  number  of  pupils  enrolled,  83;  average  number  belonging, 
57;  average  daily  attendance,  51;  total  annual  cost  of  maintaining 
school,  $3,249. 

High  School. — Number  of  classes,  taught  by  one  male  teacher,  whose 
monthly  salary  is  $180;  total  number  of  pupils  enrolled,  28;  average 
number  belonging,  21;  average  daily  attendance,  20;  total  annual  cost 
of  maintaining  school,  $2,298. 

Colored  School, — Three  classes,  taught  by  one  female  teacher,  receiving 
$75  per  month;  total  number  of  pupils  enrolled,  38;  average  number 
belonging,  25;  average  daily  attendance,  23;  total  annual  expense  of 
maintaining  school,  $892. 

All  the  schools  are  maintained  ten  months  in  the  year;  no  evening 
school  has  as  yet  been  established. 

Non-attendance, — The  evil  of  non-attendance  is  the  greatest  with  which 
we  have  to  contend  in  the  public  schools  of  Marysville.  Accoi'ding  to 
the  report  of  the  School  Census  Marshal,  in  June  last,  there  were  four 
hundred  and  thirty  one  children  in  the  city  who  had  not  attended  school 
at  any  time  during  the  school  year  ending  on  that  month.  The  Census 
Marshal,  however,  was  informed  that  very  many  of  these  children  had 
quite  recently  arrived  from  Missouri,  Kansas,  Arkansas,  and  other 
Southwestern  States;  the  report,  therefore,  makes  a  showing  less  favor. 
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able  to  Marysville  than  it  would  have  made  had  it  been  made  in  April, 
or  even  in  May.  Still,  the  number  of  non  attendants  is  large,  compared 
with  the  school  population  of  the  city.  The  law,  enacted  lo  enforce  the 
educational  rights  of  children,  so  effectually  guards  against  any  en- 
croachment upon  the  rights  of  parents,  that  it  utterly  fails  to  accom- 
plish the  purpose  for  which  it  was  enacted.  In  my  opinion,  the  law 
should  be  amended  so  as  to  meet  cases  in  which  parents  claim  to  be  too 
poor  to  send  their  children  to  school.  In  such  cases,  I  would  have  the 
State  take  possession  of  the  children,  feed,  clothe,  and  educate  them, 
from  seven  to  fourteen  years  of  age. 

Irregularity  in  Attendance, — While  the  evil  of  non-attendance  ut  school, 
in  the  form  of  hoodlumism,  is  felt  by  the  whole  community,  that  of 
irregularity  in  attendance  is  most  keenly  felt  within  the  walls  of  the 
school-room.  The  brightest  pupil  of  a  class  can  afford  to  be  absent  a 
day  at  a  time,  occasionally,  for  he  is  able  to,  and  will  make  up  the  loss 
he  has  suffered;  but  the  names  of  bright  pupils  are  seldom  found  on  the 
roll  of  absentees;  the  dull  and  comparatively  thoughtless  pupils  are 
most  frequently  absent.  I  believe  the  principal  remedy  for  this  evil  lies 
in  the  teacher.  He  must  be  able  to  awaken  an  interest  in  the  minds  of 
even  the  dull  ones  of  his  school.  He  must  visit  parents,  and  convince 
them  of  the  loss  their  children  sustain  by  being  absent,  and  of  the  de- 
moralizing effect  that  their  absence  has  on  the  other  members  of  their 

classes.  to 

General  Condition  of  the  >S^c/ioo?s.-'Notwith8tanding  the  calamity  ot 
the  flood  with  which  our  city  was  visited  in  January  last,  and  the  high 
rate  of  levee  tax  whch  consequently  followed,  the  people  still  continue 
to  pay  a  liberal  tax  for  the  support  of  our  city  schools;  and  the  pop- 
ular interest  in  the  cause  of  education  has  not  in  the  least  abated. 
Comparing  the  present  condition  of  our  schools  with  that  of  a  year  ago, 
the  primary  schools  have  made  the  most  improvement.  1  do  not  in- 
tend to  say  that  they  are  better  than  the  others  at  present,  but  that 
formerly  they  were  much  worse.  Our  primary  teachers  have  been  too 
apt  to  congratulate  themselves  and  one  another  on  their  success,  when 
their  pupils  were  able  to  repeat  the  printed  answer  to  the  printed  ques- 
tion in  the  textbook,  even  when  the  pupil  did  not  know  the  meaning  of 
his  answer  nor  of  half  the  words  that  composed  it;  a  fact  which  was 
readily  discovered  by  asking  some  pertinent  question  not  found  on  the 
printed  page.  Spelling.— In  the  matter  of  spelling,  we  have  made  great 
improvement.  Formerly  the  rule  was  that  the  pupil  should  correctly 
spell  a  great  many  words,  and  frequently  he  did  not  know  the  meaning 
of  one  in  five  of  the  words  that  he  spelled,  Now  we  teach  the  pupil 
the  meaning  of  the  word  first,  afterward  we  teach  him  how  to  spell  it. 
What  we  need  most  at  the  present  time  is  to  have  an  educator  of  large 
experience  in  the  matter  of  primary  instruction,  to  go  into  our  primary 
schools  and  give  the  teachers  samples  of  his  method  of  teaching.  This, 
I,  as  City  Superintendent,  have  frequently  done,  but  they  still  have  need 
of  special  instruction.  ,    ^     tx-   ,    n.  u      i 

Co-education  of  the  >S^e2:es.— Except  in  the  Colored  and  the  High  School 
the  sexes  are  separately  educated.  In  the  Colored  School  pupils  remain 
until  they  are  qualified  to  enter  the  intermediate  schools.  We  have  no 
need  for  separate  schools  for  troublesome  pupils.  We  are  pretty  well 
satisfied  with  the  State  course  of  study,  I  believe  that  half-time  schools 
are  the  very  best  remedy  for  the  evil  of  overcrowded  school-rooms.  In 
primary  schools  pupils  should  be  promoted  from  grade  to  grade  on  oral 
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examinationSj  and,  in  the  higher  grades,  on  oral  and  written  examinations 
combined. 


STOCKTON, 
Geo.  S.  Ladd Superintendent. 

I  have  received  only  the  following  statistical  information  concerning 
the  school  department  of  this  city:  Number  of  census  children,  June, 
eighteen  hundred  and  seventy-five,  2,053^ 

Primary  Schools. — Twenty  two  classes,  taught  by  15  female  teachers, 
receiving  each  $75  per  month;  total  number  of  pupils  enrolled,  1,398; 
avera.i>e  number  belonging,  699;  average  daily  attendance,  627;  total 
annual  expense  of  maintaining  schools,  $11,650. 

Intermediate  or  Second  Grade  Schools.-^Five  classes,  taught  by  5  female 
teachers,  receiving  each  $80  per  month;  total  number  of  pupils  enrolled, 
523;  average  number  belonging,  270;  average  daily  attendance,  245; 
total  annual  cost  of  maintaining  schools,  $4,400. 

Grammar  Schools. — Number  of  classes,  6;  taught  by  5  male  and  3 
female  teachers — one  male  teacher  receiving  $120  per  month,  the  rest  of 
the  teachers  receiving  each  $90  per  month;  total  number  of  pupils 
enrolled,  646;  average  number  belonging,  297;  average  daily  attendance, 
276;  total  annual  cost  of  maintaining  schools,  $6,700. 

Iligh  School. — Three  classes,  taught  by  2  male  teachers,  one  receiving 
$200  per  month,  and  the  other  $170;  total  number  of  pupils  enrolled, 
94;  average  number  belonging,  65;  average  daily  attendance,  61;  total 
annual  cost  of  maintaining  schools,  $3,800. 

Colored  School — Three  classes,  taught  by  one  female  teacher,  receiving 
$70  per  month;  total  number  of  pupils  enrolled,  30;  average  number 
belonging,  27;  average  daily  attendance,  22;  total  annual  cost  of  main- 
taining school,  $725. 

All  the  schools  are  maintained  ten  months  in  the  year;  no  evening 
school  has  as  yet  been  established. 

Washington  School  House,  Stockton. — This  is  a  substantial  brick 
structure,  fifty-four  feet  by  ninety-five  feet,  with  a  w^ing  in  the  rear, 
eighteen  feet  by  thirty- eight  feet,  and  is  located  on  the  corner  of 
fcSan  Joaquin  and  Lindsay  streets,  in  the  City  of  Stockton.  The  build- 
ing is  two  stories  in  height,  with  a  basement,  and  contains  six 
class  rooms — three  of  which  are  located  upon  each  floor,  with  teach- 
ers' and  wardrobe  rooms  attached.  Ample  means  of  communication 
"With  every  portion  of  the  interior  are  provided  for  by  the  main. 
front  entrance  and  the  two  side  enti^ances  in  the  ends  of  the  building, 
and  thence  by  spacious  halls  and  stairways  connecting  the  different  por- 
tions of  the  same.  The  arrangements  are  such  as  to  afford  every  facility 
for  the  separation  of  the  sexes  in  approaching  and  retiring  from  the 
school,  and  the  plan  of  the  building  is  admirably  calculated  for  the  pre- 
servation of  order,  and  the  inculcation  of  sound  morals  among  tho 
pupils.  The  fullest  provision  has  been  made  for  the  admission  of  light 
and  air,  and  nothing  has  been  omitted  that  is  conducive  to  the  moral, 
intellectual,  and  physical  welfare  of  the  children  in  attendance.  The 
basement,  which  was  Bpeeiall3^  designed  and  arranged  with  that  view, 
affords  every  facility  for  the  healthful  exercise  and  innocent  recreation 
of  the  pupils,  and  nothing  has  been  neglected  in  any  department  that 
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could  at  all  contribute  to  render  this,  in  all  its  details,  a  first  class  insti- 
tution, and  in  every  way  fitted  for  the  purpose  for  which  it  was  specially 
designed. 
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AAA— Becikation  Rooms. 


SECOND   STORY. 
BBBB -Clothes  Rooms.  CC— Teachers'  Rooms.  F— Balcony. 


SAJSTA    CLAEA. 

A.  Madan , Superintendent. 

Number  of  census  children,  June,  eighteen  hundred  and  seventy  five, 
614.  »  ^     B  J         , 

Primary  Schools. — Four  classes,  taught  by  4  female  teachers,  receiving 
each  S70  per  month;  total  number  of  pupils  enrolled,  320;  average  num- 
ber belong'inir,  181;  average  daily  attendance,  164. 

Grammar  School, — Four  classes,  taught  by  2  female  teachers,  receiving 
each  ^70  per  month;  total  number  of  pupils  enrolled,  99;  average  num- 
ber belonging,  66;  average  daily  attendance,  81, 

Hf'((h  School. — Two  classes,  taught  by  1  male  teacher,  receiving  $125 
per  month;  total  number  of  pupils  enrolled,  30;  average  number  belong- 
ing, 19;  average  daily  attendance,  19. 

^  The  total  annual  expenses  of  maintaining  all  the  schools  of  the  city, 
are  $7,000;  the  schools  are  kept  open  ten  months  in  the  year;  no  sepa- 
rate school  has  been  established  for  colored  children;  no  evening  school 
has  yet  been  established, 

iV'on  attend afice.^Thia^  like  other  places,  contains  some  persons  who 
are  careless  concerning  the  sending  of  their  children  to  school.  There 
are  one  hundred  and  thirtj^  six  who  do  not  go  to  any  school.  There 
are  many  who  go  to  the  numerous  private  schools  and  colleges,  thereby 
lessening  the  number  that  go  to  the  public  school.  The  nnmber  en- 
roiled  in  the  public  school  last  year,  was  four  hundred  and  forty  nine. 

A  few  are  irregular  in  attendance.  They  go  for  a  few  weeks,  become 
tired,  quit,  and  go  to  some  private  school,  to  find  an  easy  place.     Try- 
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ing  several  schools,  and  finding  none  to  suit  them,  they  try  the  streets 
for  a  time. 

The  general  condition  of  the  schools  is  good.  The  deportment  of 
pupils  is  generally  very  good.  There  are  but  few  who  annoy  the  teach- 
ers or  disturb  other  pupils. 

Only  one  colored  pupil — a  girl  eleven  years  of  age — has  applied  for 
admission,  and  she  is  admitted  to  the  school  for  whites. 

With  a  separate  school  for  five  turbulent,  troublesome,  and  truant 
boys,  the  rest  would  make  a  most  pleasant  school,  and  the  teacher 
would  have  a  most  delightful  occupation;  but,  since  there  are  so  few 
bad  ones,  the  expense  W(.uld  be  too  great  to  have  a  separate  school, 
unless  the  compulsory  law  should  be  enforced,  thereby  bringing  a  few 
more  from  the  streets,  and  making  an  ungraded  school,  in  charge  of  one 
teacher.  The  teachers  of  tbe  public  school  recommend  such  a  school, 
and  one  of  the  young  ladies,  now  teaching  in  the  public  school,  oifers  to 
take  charge  of  such  separate  school. 

The  boys  and  girls  go  to  the  same  school,  and  recite  and  study 
together;  but  have  separate  playgrounds.  The  co  education  of  the  sexes 
works  most  favorably,  cultivating  a  desirable  emulation,  and  conducing 
to  good  morals  and  manners. 

The  State  course  of  study  gives  satisfaction. 

We  have  no  half-time  schools.  They  might  be  desirable  where  pupils 
could  go  a  part  of  the  day,  when  they  are  otherwise  employed  the  rest 
of  the  day. 

The  pup  J  Is  whose  average  monthly  standing,  combined  with  their 
final  examination,  is  eighty  per  cent  ov  more,  are  advanced.  The  senior 
class  graduate  on  the  same  per  cent.  Some  special  cases  are  subject  to 
special  action  of  the  Board  of  Education. 


VALLEJO. 
J;  G,  Lawton Superintendent. 

Number  of  census  children,  June,  eighteen  hundred  and  seventy-five, 
1,636. 

Primary  Schools, — Number  of  classes,  7,  taught  by  7  male  and  6  female 
teachers.  Salary  of  male  teachers,  ^10);  maximum  salary  of  female 
teachers,  $80;  minimum  of  salary  of  female  teachers,  $55.  Total  number 
of  pupils  enrolled,  650;  average  number  belonging,  416;  average  daily 
attendance,  380. 

Infer  mediate  or  Second  Grade  Schools, — Five  classes,  taught  by  one  male 
and  ^Vid  female  teachers,  the  former  receiving  $80  per  raontb,  and  the 
latter  $75  as  the  maximum,  and  $50  as  the  minimum.  Total  number  of 
pupils  enrolled,  318;  average  number  belonging,  251;  average  daily 
attendance,  23 4. 

Grammar  School. — Four  classes,  taught  by  three  male  and  one  female 
teacher,  the  former  receiving  $125  as  the  maximum,  and  $80  as  the 
minimum,  the  latter  receiving  $70  per  month.  Total  number  of  pupils 
enrolled,  216;  average  number  belonging,  176;  average  daily  atten- 
dance, 166. 

High  School. — Three  classes  taught  by  two  male  teachers,  receiving 
$150  and  $125  per  month,  respectively.  Total  number  of  pupils  enrolled, 
80;  average  number  belonging,  77;  average  daily  attendance,  It, 
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Total  annual  expense  of  maintaining  the  above  schools,  $22,206.  The 
schools  are  kept  open  ten  months  in  the  year.  No  separate  school  for 
colored  childi'en,     No  evening  school  has  been  yet  established. 

The  course  of  study  followed  in  our  primary  and  grammar  schools  is 
about  the  same  as  that  adopted  for  the  schools  of  the  State  by  the  State 
Board  of  Education. 

The  course  of  study  adopted  for  our  high  school  is  as  follows: 

Junior  Year. — English  Grammar,  Ancient  History,  Algebra  and  Latin, 
with  Constitution  and  Government  of  the  United  States,  Declamations, 
and  Compositions  on  Fridays. 

Intermediate  Year, — Ebetoric,  Physiology,  Elocution,  Geometry,  and 
Latin,  with  Mental  and  Moral  Philosophy,  etc.,  on  Fridays. 

Senior  Year. — English  Literature,  Arithmetic  I'eviewed,  ^Natural  Phil- 
osophy, Geology,  Botany,  and  Latin,  with  Astronomy,  etc.,  on  Fridays. 

Many  boys  at  fourteen  to  seventeen  years  of  age  leave  our  schools  to 
become  apprentices  on  the  Navy  Yard,  at  Mare  Island,  or  to  enter  upon 
some  other  employment,  and  thus  comparatively  few  have  graduated 
from  our  high  school. 

There  seems  to  be  no  particular  necessity  for  a  special  school  for  tur- 
bulent or  troublesome  pupils.  Skillful  teachers  of  expei'ience  are  able 
to  control  all  our  boys  and  girls.  There  has  been  no  case  of  expulsion 
from  any  of  oar  schools  during  the  past  two  years. 


PETALUMA. 
William  Elder Secretary  of  the  Board  of  Education. 

Only  the  following  statistics  have  been  received  concerning  the  schools 
of  this  city: 

l!^umber  of  census  children,  June,  eighteen  hundred  and  seventy-five, 
833. 

Primary  Schools, — Twelve  classes,  taught  by  6  female  teachers,  receiv- 
ing $60  per  month  as  the  maximum  and  $50  per  month  as  the  minimum 
salary;  total  number  of  pupils  enrolled,  438 j  average  number  belong- 
ing, 280;  average  daily  attendance,  271;  total  annual  cost  of  maintaining 
schools,  S3,350. 

Intermediate  or  Second  Grade  Schools, — Five  classes,  taught  by  4  female 
teachel'Sj  receiving  each  $55  per  month;  total  number  of  pupils  enrolled, 
227;  average  number  belonging,  173;  average  daily  attendance,  167; 
total  annual  cost  of  maintaining  schools,  $2,200, 

Grammar  School. — Two  classes,  taught  by  1  male  and  1  female  teacher, 
the  former  receiving  $125  per  month,  the  latter  $70  per  month;  total 
number  enrolled,  107;  average  number  belonging,  74;  avei'age  daily 
attendance,  71;  total  annual  cost  of  maintaining  school  not  given. 

High  School. — Three  classes,  taught  by  1  male  and  1  female  teacher,  the 
former  receiving  $150  per  month,  the  latter  $90  per  month;  total  num- 
ber enrolled,  73;  average  number  belonging,  52;  average  daily  attend- 
ance, 50;  total  annual  cost  of  maintaining  school,  $2,229. 

Colored  School. — Three  classes,  taught  by  one  female  teacher,  receiving 
$45  per  month;  total  number  enrolled,  15;  average  number  belonging,  11 ; 
average  daily  attendance,  11  ;  total  annual  expense  of  maintaining 
school,  $450. 

All  the  above  schools  are  maintained  ten  months  in  the  year.  No 
evening  school  has  yet  been  established. 


STATE  BOARD  OF  EDUCATION. 


L    COURSE  OF  STUDIES. 
II.    PROGRAMME  FOR  TEACHING  THE  COURSE  OF  STUDIES. 
III.    GENERAL    SUGGESTIONS    FOR    TEACHING    THE    COURSE    OF 
STUDIES. 

1.  Use  of  Text-books. 

2.  Oral  Instruction. 

3.  Mental  Discipline. 

4.  Reading. 

5.  Spelling. 

6.  Instruction  in  Language. 

7.  Arithmetic. 

8.  Geography. 

9.  Sense-Perception,  or  Object  Teaching. 
10.  Botany  for  Schools. 

IV.    LIST  OF  TEXT-BOOKS. 
V.    RULES    AND    REGULATIONS    OF    THE    PUBLIC    SCHOOLS    OF 
CALIFORNIA. 

VI.    LIST  OF  BOOKS  FOR  SCHOOL  LIBRARIES. 
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STATE  BOARD  OF  EDUCATION. 


Since  the  last  report  published  by  this  department,  the  Board  h 
done  merely  routine  work.  The  revised  course  of  studies  adopted  I 
the  Board  in  eighteen  hundred  and  seventy- three,  went  into  effect  Ja 
uary  first,  eighteen  hundred  and  seventy-four.  For  the  convenience 
teachers,  I  reprint  the  remarks  published  in  the  last  report,  and  in  t' 
California  Teacher,  together  with  the  articles  on  Arithmetic^  Geogr 
phy^  and  Botany  for  Schools,  as  these  articles  are  frequently  asked  for  1 
school  officers,  and  cannot  be  furnished  them  in  any  other  way. 

The  course  of  study  as  it  now  stands  is  not  claimed  to  be  perfect,  n- 
even  what  the  wants  of  popular  education  require,  but  it  is  the  be 
course  which  could  be  introduced  in  the  present  condition  of  oi 
schools- and  the  teaching  profession.  It  is  one  step  towards  rescuing  oi 
schools  from  that  text- book  system  whose  highest  realization  can  on; 
insure  to  the  pupil  an  acquisition  of  the  **  realized  wisdom  of  the  race 
and  which  usually  realizes  only  the  "  textbook-crammed  pupil  leavir 
school  with  disgust  for  books."  The  revised  course  recognizes  that  tl 
child's  destiny  is  activity,  as  Froebel  expresses  it;  and  a  child  mu 
conqaer  knowledge,  discover  facts  and  truths  for  itself,  though  the  fac 
and  truths  be  known  to  the  world  since  the  dawn  of  the  human  inte 
lect.  The  child,  in  order  to  acquire  intellectual  power,  must  exercii 
intellectual  power,  and  not  be  a  mere  passive  recipient.  The  mastery  < 
the  printed  page  is  one  of  the  objects  in  school  education,  but  the  moi 
important  object  is  to  teach  the  eWld  how  to  gain  a  mastery  of  tt 
knowledge  inscribed  on  the  page  of  e very-day  life. 

As  far  as  the  revised  course  has  been  introduced  it  has  obtained  generj 
approbation,  and  *Mt  is  credited  with  being  more  rational  and  hetU 
calculated  to  enlist  the  thinking  faculties  of  pupils  than  the  system 
will  supplant."  In  the  Eastern  States  the  course  has  been  highly  eon 
mended.  Some  of  our  California  cities  have  incorporated  its  most  in 
portant  features  into  their  course  of  studies. 
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COURSE  OF  STUDIES  FOR  THE  PUBLIC  SCHOOLS   OF  CALIFORNIA. 


[Adopted  by  the  State   Board  of  Education,  February  14th,  1873,  and  required  to  be 
enforced  January  1st,  1874.] 


COUESE    OF   STUDIES   FOE   THIED    GEADE. 

FOURTH   DIVISION, 

Beading,  taught  from  McGuffey's  Primary  Charts  (or  Willson's  Charts, 
Tvhere  they  are  already  in  the  school),  and  from  McGuffey's  First  Eeader 
to  page  32.  Word  method  to  be  used  exclusively,  accordiag  to  instruc- 
tions given  in  Oalkins'  Object  Lessons,  page  288,  et  seq.  From  the  very 
first  the  proper  phrasing  of  sentences  to  be  attended  to,  and  correct 
modulations  of  the  voice  to  be  cultivated.  Phonic  elements  of  words 
to  be  derived  by  analysis;  the  letters  representing  those  elements  to  be 
pointed  out  and  learned,  and  finally  combined  into  new  words.  Punctu- 
ation marks,  inflection  marks,  as  far  as  they  occur  in  the  reading  lessons. 
Spelling.— A  few  words  to  be  first  learned  by  the  word  metiiod,  then 
the  letters  corajDOsing  those  words  to  be  pointed  out  and  learned.  Words 
spelled  as  learned;  printing  the  words  of  lessons  at  dictation.  The 
minimum  requirement  is  the  abilHy  to  spell  orally,  or  print  at  dictation, 
any  word  occurring  in  the  reading  lessons. 

Printing  letters  and  words  as  learned,  on  slate  and  blackboard  (using 
a  long  pencil  on  the  slate,  that  the  pupil  may  hold  it  in  the  manner  of  a 
pen).     Printing  words  at  dictation.     • 

Arithmetic.— C)\q2.v  and  ready  perceptions  of  numbers  from  one  to  ten 
to  be  developed  with  use  of  objects,  and  at  every  successive  step,  all 
possible  additions,  subtractions,  multiplications,  and  divisions  of  integral 
numbers  to  be  learned  within  each  limit  as  it  is  reached. 

Object  Lessons.— First  two  weeks:  Form,  Calkins'  Object  Lessons,  page 
49  to  59.  Second  two  weeks:  Color,  ibid,,  page  112  to  118.  Third  two 
weeks:  Size  and  Weight,  ibid,,  page  160  to  164,  page  176  to  17S.  Fourth 
two  weeks:  Sounds,  ibid,,  page  183  to  188.  Fifth  two  weeks:  Place, 
tbid,,  page  245  to  246.  Eeview.  The  rest  of  the  session  or  term:  Les- 
sons on  Human  Body,  as  given  in  the  Manual,  alternating  with  Lesson,^ 
on  Objects,  Calkins'  Object  Lessons,  page  298,  et  seq,,  and  Sheldon's  Les- 
sons on  Objects,  page  20  to  46.     Parts,  names,  and  number  of  parts. 

Language — The  pupil  to  be  required  to  answer  and  speak  in  complete 
sentences.  Spontaneous  expression  of  the  pupil's  thoughts  to  be  en- 
couraged. Systematic  correction  of  common  faults  in  the  use  of  lan- 
guage to  be  commenced  in  this,  and  continued  through  all  succeeding 
divisions. 


THIRD   DIVISION. 

Beading, — McGuffey^s  Charts  and  First  Eeader  completed.  Con  tin  u 
drill  upon  the  phonic  elements  of  words;  phonic  spelling  of  all  wor 
used  in  the  Eeader.  Silent  letters,  long  and  short  vowels,  their  mai 
ing.  Punctuation  marks,  and  inflection  marks,  as  they  occur  in  readi 
lessons. 

Spelling,  oral,  written,  and  phonic,  of  all  words  occurring  in  the  rea 
ing  lessons.     The  minimum  requirement  is  the  ability  to  spell  orally, 
write  at  dictation,  any  word  occurring  in  the  reading  lessons. 

Arithmetic, — Exercises,  mental  and  written,  in  addition,  subtractic 
multiplication,  and  division  of  numbers  from  ten  to  twenty-five,  in  cc 
tinuation  of  the  work  laid  down  for  the  preceding  division.  Clear  a 
ready  perceptions  of  numbers  from  ten  to  one  hundred,  to  be  develop 
with  use  of  objects.        * 

The  child  having  obtained  clear  perceptions  of  the  numeration  of  ter 
the  same  work  must  be  performed  upon  them,  which,  in  the  precedii 
division  was  performed  upon  units,  but  with  this  difference:  that  wh: 
tens  are  to   be  added  to  tens,  or  subtracted  from  tens,  they  are  to 
multiplied  or  divided  by  no  number  exceeding  nine. 

Writing,  reading  lessons  on  slate  and  blackboard.  Minimum  requii 
ment  to  write  at  dictation  any  word  or  paragraph  of  reading  lessc 
Capitals  and  small  letters. 

Object  Lessons. — First  two  weeks:  Form,  Calkins'  Object  Lessons,  pa, 
60  to  74,  excepting  lesson  VI.  Second  two  weeks:  Color,  ibid,,  page  1 
to  134.  Third  two  weeks:  Size  and  Weight,  ibid.,  page  165  to  173,  1 
to  18L  After  this,  lessons  on  objects,  alternating  with  lessons  on  ai 
mala  and  plants,  as  prescribed  in  special  instruction  given  in  Manm 
Names,  position,  and  uses  of  parts. 

Composition. — At  first  merely  imitative.  Copying  words  and  sentenc 
printed  on  the  blackboard  by  the  teacher.  Use  of  period  at  end 
every  sentence,  and  use  of  capital  in  first  word  of  every  sentence.  Tl 
children  are  to  be  encouraged  to  write  sentences  of  their  own  as  so< 
as  the  number  of  words  learned  will  permit.  Just  as  soon  as  a  fe 
names  of  objects,  a  few  words  expressive  of  qualitj^  and  a  few  wor< 
of  action  are  learned  so  that  they  can  be  read  and  written,  let  su< 
objects  be  exhibited  and  such  actions  performed  in  the  presence  of  tl 
child  as  shall  require,  in  description  or  narration,  the  use  of  the  wor 
learned.  Great  care  must  be  taken  not  to  make  these  exercises 
diflacult  as  to  discourage  the  children.  Spontaneous  efforts,  even  tl 
rudest,  should  be  freely  praised. 

Geography, — Special  local  geography,  as  per  instruction  in  Manu( 
Part  of  object  lessons. 

SECOND  DIVISION. 

Beading. — McGuffey's  Second  Reader  begun  and  completed.  Phon 
exercises  as  given  in  Reader.  'Words  and  consonants;  their  marking 
Punctuation  marks  finished.  Abbreviations  as  they  occur  in  readii 
lessons.  Distinction  between  Roman  letters  and  italics;  words  ai 
syllables;  prose  and  poetry. 

Spelling, — All  words  occurring  in  reading  lessons  to  be  spelled  I 
sound,  and  by  letter  orally  and  in  writing.     Minimum  requirement 
spell  orally  or  write  at  dictation  any  word  or  paragraph  of  the  readir 
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lessons.     The  pupils  should  be  able  to  spell  and  to  write  the  names  of 
the  days  of  the  week,  and,  as  they  occur,  the  months  of  the  year. 

Writing. ^Koading  lessons  on  slate  and  blackboard.    Elements  and  prin^ 
ciples  of   letters   from  Payson,  Dunton  &  Scribner's   Charts,  or  from 
instructions  from  the  copy- book  covers,  or  from  Payson,  Bunton  &  Scrib- 
ner's  Manual 
Arithmetic— 'Exerci&e8  in  notation  and  numeration  to  one  thousand 
,  Exercises,  mental  and  written,  in  addition,  subtraction,  multiplication' 
and  division  of  numbers  within  one  hundred,  the  sum  or  product  in  no 
case  to  exceed  one  hundred.     In  addition,  subtraction,  and  multiplication 
the  units  to  be  added,  subtracted,  or  multiplied  first;  then  the  tens- 
principles  of  carrying  forward  and  borrowing  illustrated.     In  division 
the  tens  to  be  divided  first,  then  the  units.     Multiplier  and  divisor  not 
to  exceed  nine.     Same  operations  to  be  performed  upon  hundreds  as 
performed  m  preceding  divisions  upon  units  aq,d  tens.     Ideas  of  vulgar 
fractions  to  be  developed,  notation  of  same  to  be  taught  to  ninths.    Same 
operations  upon  these  fractions  as  upon  the  numbers  from  one  to  ten  in 
the  Fourth  Division  of  this  grade.     Eoman  numerals  to  C.     Eobinson^s 
Progressive  Primary  Arithmetic  to  page  forty ^two,  at  option  of  teacher. 
Ooject  iessows.— -Lessons  on  harmony  of  colors,  etc.     See  Willson's 
Manual,  page  92,  et  seq.,  and  Calkins'  Object  Lessons,  page  105  to  111 
Lessons  on  Form,  Calkin6^  page  74  to  93,  and  Lesson  YL,  page  66. 
Lessons  on  objects  continued.     Lessons  on  animals  and  plants,  as  per 
instruction  in  Manual,     Description  of  parts. 

Composition.— Wvitiug  sentences  containing  given  words.  Pupils  to 
describe  the  pictures  in  their  Eeader,  and  to  be  encouraged  to  tell  what 
they  show.  Short  descriptions  derived  from  these  pictures  and  from 
object  lessons.  Accounts  of  things  done.  Every  child  in  this  division 
should  be  able  to  write  his  own  name,  the  name  of  his  teacher,  and  of 
the  nearest  Post  Office.  Systematic  exercise  in  the  use  of  have,  do,  be 
see,  and  in  correction  of  common  faults  in  the  use  of  the  same.  The 
work  of  the  term  or  year  should  make  the  pupil  acquainted  with  the 
use  of  capitals  for  the  pronoun  I,  and  in  the  beginnini^  of  sentences,  in 
the  names  of  persons,  days  of  the  week,  the  month;  also,  the  use  of  the 
period  and  the  interrogation  mark. 

Geography.— Higher  local  geography  as  per  instruction  in  Manual. 

PIKST   DIVISION. 

Beading,— McGuf^ey'B  Third  Eeader  begun  and  completed.  Exercises 
as  given  in  preceding  division. 

Spelling,— AU  words  of  reading  lessons  to  be  spelled  by  sound,  and  by 
letter  orally  and  in  writing.  Particular  attention  paid  to  the  writing  at 
dictation  of  paragraphs  of  reading  lessons. 

^  Penmanship,— Reading  lessons  written  on  slate  and  blackboard.  Kum- 
bers  one  and  two,  copy-books,  Payson,  Duntoii  &  Scribner's  Series, 
instructions  on  the  copy-book  cover,  and  in  Payson,  Dunton  &  Scribner's 
Manual,  to  be  followed  strictly. 

Arithmetic— Numeration  and  notation  to  millions.  Exercises  in  addi- 
tion and  subtraction.  Multiplication  and  division  of  numbers  to  one 
million,  multiplier  and  divisor  not  to  exceed  nine.  Eeduction  of  mixed 
numbers  to  improper  fractions,  and  the  contrary.  Division  of  fractions 
having  one  for  numerator  by  whole  numbers  (divisor  not  to  exceed  nine") 
Illustrated  objectively.  Eoman  numerals  finished.  Eobinson's  Progres- 
sive Primary  Arithmetic,  finished,  at  option  of  teacher. 
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Object  Lessons, — Lessons  on  animals  and  plants,  as  per  instruction  in 
Manual.     Characters  of  families. 

Composition. — Writing  sentences  containing  words  selected  from  the 
reading  lessons.  Descriptions  derived  from  object  lessons  and  pictures. 
^Narration  of  actions  performed  by  the  teacher  and  by  the  pupils  under 
the  direction  of  the  teacher.     Punctuation  marks  as  needed. 

Geography, — Higher  local  geography,  as  per  instruction  in  Manual, 


COUESB   OF  STUDIES   FOE  SECOND   GEADE. 


SECOND  DIVISION. 

Beading, — McGuffey's  Fourth  Eeader  to  page  126,  inclusive.  Phonic 
and  elocutionary  exercises  as  given  in  Eeader.  The  four  principal  feet 
of  poetry — Iambus,  Troche,  Anapest,  and  Dactyl — pointed  out  as  they 
occur.     Poetry  to  be  scanned  before  being  read. 

Spelling. — From  the  reading  lessons,  as  in  preceding  divisions;  also 
spelhng  of  all  technical  terms  introduced  in  the  several  branches  taught. 

Penmanship. — Eeading  lessons  written  on  slate.  JSf umbers  three  and 
four  copy-books,  Payson,  Dunton  &  Scribner's  Series.  Instructions  on 
copy  book  covers,  and  in  P.,  D.  &  S's  Manual  to  be  followed  strictly. 

Arithmetic, — Numeration  and  notation  of  integers  completed;  numer- 
ation and  notation  of  decimals  so  far  as  given  in  Eobinson^s  Rudiments 
of  Arithmetic,  Long  multiplication  and  division;  reduction  descending 
and  ascending.  Eudiments  of  Arithmetic,  to  page  166,  leaving  out 
Fractions,  page  74  to  101.  Colburn's  Intellectual  Arithmetic  to  Sec- 
tion  6. 

Object  Lessons, — Lessons  on  animals  and  plants,  as  per  instruction  in 
Manual,     Characters  of  orders. 

Composition  and  Oral  Grammar, — Writing  sentences  containing  nouns, 
verbs,  and  adjectives,  and  selecting  the  same  from  the  Eeader.  Writing 
sentences  predicating  actions  and  qualities  of  given  objects,  selecting 
words  from  the  Eeader  which  denote  action  and  quality.  Predicating 
action  in  time  past,  present,  and  future;  introducing  modifiers  of  the 
verb  (adverbs)  to  tell  where,  how,  and  when.  The  adverh. — Selecting 
words  from  the  Eeader  which  denote  action  present,  past,  and  future. 
Composition  based  on  object  lessons  and  geography  lessons.  Use  of 
punctuation  marks. 

Geography. — ^Monteith's  Manual  to  South  America  and  California  and 
Pacific  Coast.  Map  drawing  on  the  slate,  blackboard,  and  paper.  Local 
geography  continued. 

\  MBSX    DIVISION. 

Beading, — McGuffey's  Fourth  Eeader  completed.  Phonic  and  elocu- 
tionary exercises  as  given  in  Eeader. 

Spelling, — From  reading  lessons,  and  spelling  of  all  technical  terms 
introduced  in  the  coarse  of  instruction. 

Penmanship, — Payson,  Dunton  &  Scribner's  No.  5.  Instruction  on 
copy-book  cover  and  in  P.,  D.  &  S's  Manual. 

Arithmetic, — Eobinson's  Eudiments  completed,  including  the  portion 
omitted  in  the  preceding  division.     Colburn*s  Intellectual  to  Section  11. 
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Object  Lessons, — Classification  of  animals  and  plants.  Instructions  in 
Mai^uaL 

Composition. — Exercises  in  narration.  Descriptive  exercises  to  be 
commenced.  Geography  lessons  and  object  lessons  will  furnish  abun- 
dant material.     Letter  writing.     Use  of  punctuation  marks. 

Grammar, — Oral  deduction  of  rules  for  changing  nouns  from  singular 
to  plural.  Distinction  between  the  forms  of  the  adjectives  denoting 
different  degrees  of  quality.  Subject  and  predicate  to  be  introduced. 
Selection  from  the  Beader  of  the  parts  of  speech  already  introduced. 
Personal  pronouns,  conjunctions,  and  interjections.  Synthetic  exercises, 
embracing  modifications  of  subject  and  predicate,  to  be  introduced  as 
rapidly  as  the  progress  of  the  class  will  permit.  JPerson  and  gender  of 
nouns  and  personal  pronouns. 

G-eography, — Monteith's  Manual  completed.  Map  drawing  and  use  of 
globe  continued. 


COURSE     OF    STUDIES    FOR    FIRST     GRADE. 

SE5C0ND    DIVISION. 

Beading, — McGuffey's  Fifth  Reader  to  page  168,  inclusive.  Elocu. 
tionary  exercises  as  given  in  Reader. 

Spelling, — From  reading  lessons.    Swinton's  Word  Analysis  to  page  52. 

Penmanship. — Payson,  Dunton  &  Scribner's  No.  7. 

Arithmetic, — Robinson's  Progressive  Practical  to  Percentage.  Col- 
burn's  Intellectual. 

Physiology. — Oral  instruction  as  laid  down  in  Manual. 

Natural  Philosophy, — Oral  instruction  as  per  Manual, 

ComposiHon. — Narrative  and  descriptive  exercises  extended.  Letter 
writing  from  pupil  to  pupil,  pupil  to  teacher,  and  pupil  to  parents  and 
absent  relatives,  on  the  business  and  lessons  of  the  school.  Manner  of 
addressing  letters. 

Grammar, — Synthetic  exercises;  the  subject  modified  by  words  and 
phrases.  The  predicate  modified  by  the  same.  The  adjective  and  ad- 
verbial element  to  be  modified.  The  verb — transitive  and  intransitive. 
The  objective  element.  Introduction  of  case.  Regular  and  irregular 
verbs.  The  clause  to  be  introduced.  Selections  from  the  Reader  of  all 
the  parts  of  speech.  Verb — active,  passive,  and  neuter.  Tense.  Anal- 
ysis of  simple  sentences.  The  subject  a  word,  phrase,  and  clause;  the 
predicate  a  noun,  an  adjective,  a  verb.  Use  of  Brown's  First  Lines  of 
English  Grammar,  to  page  74,  at  option  of  teacher. 

Geography, — Monteith's  Physical  and  Intermediate.  Map  drawing. 
Specimen  maps  monthly. 

History  of  United  States. — Swinton^s  Condensed,  to  Revolutionary 
War.     Short  Lessons  on  the  Constitution  of  the  United  States. 


riRST    DIVISION. 


Beading.^McGuffej's  Fifth  Reader  completed. 
cises  as  given  in  Reader. 

Spelling. — Spelling  from  reading  lessons  as  in 
Swinton's  Word  Analysis  finished. 


Elocutionary  exer- 
preceding  divisions. 
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P^nw^nsAip.— Replaced  by  Hanaford  &  Paj^son's  Bookkeeping  by 
Single  Entry. 

Arithmetic.-— BohinBon' 8  ProgressVe  Practical  and  Colburn's  Intellec- 
tual completed  and  reviewed. 

Physiology.— Ov2i\,  or  at  option  of  teacher,  Cutter's  First  Book,  begun 
and  completed.  ,    -d-    .  t 

JVatural  Philosophy.— Ovq.\,  or  at  option  of  teacher,  Hotze  s  i^irst  Les- 
sons in  Physics.  .  .      .    ,      -d     • 

Composition.— l^arvsitive  and  descriptive  exercises  extended.  Business 
letters  may  take  the  place  of  other  letters. 

Grammar. — Brown's  First  Lines  completed. 

G^eo^rap^.— Monteith's  Physical  and  Intermediate  reviewed  and  com- 
pleted.    Map  drawing.     Specimen  maps  monthly. 

History  of  the  United  States, --Swinton's  Condensed  completed.  Con- 
stitution of  the  United  States  and  of  California. 


COURSE  OP  STUDIES  FOR   THE   ADVANCED  GRADE. 


THIRD    DIVISION. 

Beading.— KcGnf^eys  Sixth  or  High  School  Reader  begun. 
Arithmetic— Bobinson's  Higher  completed. 
Algebra.— Robinson's  New  Elementary  begun. 
Geometry, — Robinson's  Separate  begun. 
History, — Worcester's  General  begun. 
English  Composition,— BonneWs  begun. 
Physiology.— Cnttev's  Larger  begun. 
English  Grammar. — Brown's  Institutes  begun. 
JVatural  Philosophy.— Qn^ckenbos'  begun. 
Botany,— Gray's  Manual  begun. 

Bhetoric— Boyd's  begun.  ^  .  ,    ^ 

Bookkeeping.— K^naf or d  &  Payson's  Single  Entry    finished. 
Entry  begun. 

SECOND  DIVISION. 

Beading. --'McGwi^ey 8  Sixth  or  High  School  Reader  completed. 

A^^e^ra.— Robinson's  New  Elementary  completed. 

Geometry. — Robinson's  Separate  completed. 

History. — Worcester's  General  completed. 

English  Composition. — Bounell's  completed. 

Bhetoric. — Boyd's  completed. 

English  Literature. — Collier's  begun. 

Botany. — Gray's  Manual  completed. 

Bookkeeping,— B.finsifovd  &  Payson's  Double  Entry  completed. 

CAem«5fr2/.— Steele's  begun. 

Mineralogy. — Comstock's  begun. 

Astronomy. — Loomis'  begun. 

Latin  and  G^re^j/r.— (Optional)  begun. 


Double 
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FIRST    DIVISION. 


English  Literature, — Collier's  completed. 

Mental  Fhilosophy. — Upham's  begun  and  completed. 

Chemistry. — Steele's  completed. 

Mineralogy. — Comstock's  completed. 

Astronomy. — Loom  is*  completed. 

Surveying. — ^Eobinson's  begun  and  completed. 

Flane  Trigonometry. — Eobinson's  begun  and  completed. 

Natural  History. — Tenney's  begun  and  completed. 

Latin  and  Greek. — (Optional)  continued. 

[The  Course  of  Studies  for  the  Advanced  Grade  was  expunged  by  the  Board  at  the 
meeting  held  June  first,  eighteen  hundred  and  seventy-five,  and  every  Board  of  Trustees 
or  JH^ducation  has  the  power  to  prescribe  the  course  best  suited  to  its  school.  I  have  re- 
tainea  the  old  course,  however,  as  many  Boards  may  elect  to  use  it  iu  whole  or  in  part.] 
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PROGRAMME  FOR  TEACHING  THE  COURSE  OF  STUDIES. 


Every  teacher  should  have  posted  up  in  the  school-room  an  estab- 
lished order  of  exercises  for  each  day  in  the  week,  assigning  a  definite 
time  for  the  beginning  and  ending  of  every  exei'cise,  and  of  every 
interval  between  the  exercises;  and  this  order  should  assign  definitely, 
also,  the  times  for  study  and  topics  of  study,  as  well  as  of  recitation. 

It  is  impracticable  to  establish  a  uniform  rule  respecting  the  frequency 
and  length  of  recitations;  this  will  depend  altogether  upon  the  number 
of  divisions  a  teacher  has  to  teach.  In  deciding  what  proportion  shall 
be  given  to  the  different  studies,  or  their  branches,  the  general  rule 
should  be  that,  whatever  branch  a  division  is  less  advanced  in,  let  that 
particular  bi*anch  receive  special  attention  till  it  is  as  familiar  as  the 
other  branches.  It  is  very  conimon  to  find  a  class  more  advanced  in 
reading  than  in  numbers,  and  still  devoting  less  attention  to  arithmetic 
than  to  reading.  The  observance  of  the  above  rule  will  correct  all  such 
eri'ors. 

Many  teachers  seem  to  think  that  every  branch,  prescribed  by  the 
course  of  studies  must  be  made  a  daily  study.  This  may  be  practicable 
in  schools  maintaining  more  than  one  department,  or  in  which  every 
division  of  the  course  is  not  represented;  but  in  a  majority  of  our 
country  schools  this  will  be  impracticable,  and  in  such  cases  it  will  be 
necessary  to  pursue  a  great  many  studies  on  alternate  days.*  The  only 
exception  will  be  in  favor  of  the  third  and  fourth  divisions  of  the  third 
grade,  whose  different  studies  must  be  daily. 

But  even  with  alternate  recitations  it  will  sometimes  be  difficult  to 
find  time  for  all  the  exercises  required  by  the  course  of  studies.  The 
following  suggestions  may  therefore  be  of  service  to  teachers  in  mak- 
ing out  their  daily  programme.  It  must  be  premised  that  the  following 
programme  is  made  for  a  school  in  which  every  division  of  the  course 
is  represented;  in  other  words,  for  a  school  in  which  the  teacher  has 
to  teach  at  least  eight  classes.  If  the  teacher  has  fewer  classes,  some 
of  the  recitations  may  be  lengthened,  or  given  more  frequently.  Teach- 
ers must  bear  in  mind  that  for  the  primary  classes,  say  the  third  and 
fourth  divisions  of  the  third  grade,  the  recitations  must  be  short  and 
frequent;  and  even  the  time  set  apart  for  the  pupils  to  study  their  les- 
sons,  or  to  do  slate  or  blackboard  work,  must  be  short.  Short  and 
frequent  recitations,  short  and  frequently  changed  exercises  on  slate 
and  blackboard,  must  be  the  rule;  pupils  must  never  be  tired  or 
wearied  by  a  recitation  or  an  exercise.  But  as  pupils  are  older  and 
more  advanced,  the  recitation  must  in  proportion  be  longer  and  less  fre- 
quent; pupils  must  be  more  and  more  independent  of  the  promptings, 
care,  and  supervision  of  the  teacher. 

To  prepare  a  programme  according  to  which  the  course  of  studies 
may  be  fully  carried  out  in  a  school  taught  by  one  teacher,  and  main- 
tained  only  six  months — ^the  minimum  length  of  school  terms  assumed 
in  preparing  the  course  of  studies — we  must, 
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I.  Divide  the  day  into  periods,  during  each  of  which  instruction  is 
given,  and  recitations  are  heard  in  some  one  study. 

IL  Whenever  possible^  the  whole  school,  or  as  many  divisions  as 
possible,  are  formed  into  one  class.  In  music,  calisthenics,  morals  and 
manners,  this  will  be  the  only  practicable  way  of  giving  instruction. 
To  illustrate: 

Let  every  day  one  hour  be  devoted  to  teaching  arithmetic.  During 
this  hour  the  whole  school  is  to  he  instructed,  is  to  recite  and  work,  on 
slate  and  blackboard,  in  arithmetic.  Let,  for  instance,  this  hour  be 
from  9  to  10  a,  m.  At  9  a.  m.,  after  the  usual  opening  exercises, 
every  class  in  the  school  takes  up  its  arithmetic  lesson,  and  goes  to 
work.  The  third  and  fourth  divisions  of  the  third  grade  should  receive 
instruction,  and  recite  every  day.  The  best  time  for  this  will  be  found 
to  be  immediately  after  the  opening  exercises.  After  reciting,  these 
grades  are  set  to  work,  either  on  the  slate  or  blackboard.  After  the 
lowest  two  divisions  have  recited,  the  class  which  is  most  in  need  of 
instruction  is  next  called  forward  and  taught.  In  this  manner  every 
day,  besides  the  lowest  two  divisions,  one  or  two  of  the  higher  divisions 
receive  instruction,  and  in  the  course  of  a  week  everj^  class  in  the  school 
has  received  instruction.  This  instruction  should  be  thorough  enough 
to  enable  the  class  to  advance  a  step  each  time,  and  to  be  fitted  to  pro- 
fitably employ  the  rest  of  the  week  in  grounding  the  instruction 
received,  by  working  out  the  examples  given  in  the  arithmetic  or 
furnished  by  the  teacher  by  means  of  the  arithmetical  frame  or  the 
blackboard.  It  will  be  found  that  it  is  more  profitable  to  leave  a  class 
to  itself  for  several  day 6,  or  even  a  week,  in  order  that  by  self-efforts 
it  may  perfect  itself  in  applying  the  principles  and  rules  just  learned, 
than  to  let  it  recite  every  day.  If,  for  instance,  a  class  has  just  learned 
short  multiplication  or  division,  and  seemingly  every  one  in  the  class 
understands  the  work,  it  is  yet  of  the  utmost  importance,  if  for  no 
other  purpose  than  to  ensure  rapidity  and  quickness  of  work,  that  the 
class  be  thoroughly  drilled;  and  most  teachers  will  find  that  a  single 
week  will  seldom  be  eufficie'nt  to  do  this.  A  single  recitation  may, 
therefore,  only  be  needed  to  enable  a  class  to  be  profitably  employed  for 
several  days,  or  weeks  even;  and  the  teacher,  by  assigning  a  part  or 
the  whole  of  the  class  to  the  blackboard  once  or  twice  a  week,  and  by 
looking  over  their  slates,  can  easily  watch  the  progress  of  the  class, 
and  discover  when  it  needs  some  additional  instruction  or  help  from 
him. 

Instead  of  having  a  daily  recitation  from  every  class  in  the  school, 
which  would  consume  at  the  very  least  two  hours,  and  yet  not  give 
sufficient  time  to  each  recitation  to  allow  of  thorough  instruction,  by 
the  above  plan  at  least  one  hour  a  day  is  saved  for  other  work;  and  as 
sometimes  as  much  as  forty  minutes  may  be  devoted  to  a  single  class, 
the  instruction  will  be  all  the  more  thorough. 

At  10  A.  M.,  all  arithmetic  work  is  finished  for  that  day.  The  next 
forty  minutes,  till  recess,  10:40  a.  m.,  are  best  spent  in  instructing  the 
whole  school  in  penmanship  or  drawing.  For  three  days  a  week,  pen- 
manship should  be  taught  during  this  time;  for  two  days,  drawing.  At 
10  A.  M.,  the  copy-books,  or  drawing-books,  and  slates  are  taken  up,  and 
each  division  set  to  work.  The  third  and  fourth  divisions  of  the  third 
grade  should  receive  daily  instruction.  The  only  instruction  in  pen- 
manship these  two  divisions  receive  is  given  while  they  are  taught  to 
print  or  write  the  words  or  paragraphs  of  their  reading  lessons;  and 
soj  while  these  divisions  are  instructed  in  writing  they  ai'c  also  instructed 
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in  spelling;  and  thus,  for  each  of  these  divisions,  two  recitations  are 
disposed  of  at  one  and  the  same  time.  In  fact,  for  the  third  division, 
three  recitations  are  disposed  of;  for  composition,  which,  for  th^s  divi- 
sion, consists  principally  in  copying  words  and  sentences  printed  or 
written  on  the  blackboard  by  the  teacher,  can  be  taught  in  connection 
with  writing. 

After  these  two  divisions  of  the  third  grade  have  recited  and  been  set 
to  work — which  is  done  usually  inside  of  twenty  minutes — one  or  two 
of  the  other  divisions  can  be  instructed  during  the  remaining  time,  and 
advanced  sufficiently  to  need  no  recitation  for  several  days.  In  other 
words,  the  same  plan  which  has  been  suggested  for  teaching  arithmetic 
will  be,  perhaps,  the  only  practicable  one  for  teaching  penmanship  and 
drawing. 

From  10  to  10:40  A.  m.,  the  third  and  foui*th  divisions  of  the  third 
grade  have  been  instructed  in  spelling;  the  third  division  of  the  third 
grade  in  composition,  and  the  whole  school  in  penmanship  or  drawing. 

From  11  to  12,  first,  object  lessons  for  the  lowest  two  divisions  of  the 
third  grade,  which,  after  recitation,  are  dismissed;  then  on  Monday  and 
Wednesday,  geography  for  the  four  divisions  of  the  first  and  second 
grades;  on  Tuesday  and  Thursday,  history  for  the  two  divisions  of  the 
first  grade,  and  geographj'  for  the  first  and  second  divisions  of  the  third 
grade. 

The  following  scheme  will  show  the  different  recitations  from  11  to 
12  a.m.: 


MONDAY  AIS^D  WEDlfESDAY. 

Eighth  Class,  Object  Lessons; 
Seventh  Class,  Object  Lessons; 
Fourth  Class,  Geography; 
Third  Class,  Geography; 
Second  Class,  Geography; 
First  Class,  Geography. 


TUESDAY  AND  THTJRBDAY. 

Eighth  Class,  Object  Lessons; 
Seventh  Class,  Object  Lessons; 
Fifth  Class,  Geography; 
Fourth  Class,  Geography; 
First  Class,  History; 
Second  Class,  History. 


From  1  to  2:40  p.  m.,  recitations  for  the  whole  school  in  reading  and 
spelling.  That  is  to  saj,  the  seventh  and  eighth  classes  (the  third  and 
fourth  divisions  of  the  third  grade)  must  recite  every  day  in  reading 
and  spelling;  the  other  classes  read,  say,  on  Monday  and  Wednesday, 
and  spell  on  Tuesday  and  Thursday. 

At  2:40,  the  third  and  fourth  divisions  of  the  third  grade  (which  are 
presumed  to  comprise  a  majoritj^  of  the  pupils  under  eight  years  of  age) 
are  dismissed. 

From  3  to  4,  on  Monday  and  Ij^ednesday,  composition  and  grammar 
for  the  first  and  second  divisions  of  the  first  grade,  and  the  four  divis- 
ions of  the  second  and  third  grades;  on  Tuesday  and  Thursday,  object 
lessons,  natural  philosophy,  and  physiology,  for  the  same  divisions. 
Studies  and  instruction  for  which  no  provision  is  made  in  the  above, 
such  as  music,  morals,  and  manners,  calisthenics,  etc.,  must  be  taught 
on  Friday.  This  day  should  be  used,  also,  for  such  general  exercises  as 
declamations,  reviews,  etc. 

Spelling  must  be  oral  and  written.  The  oral  spelling  may  be  ad- 
vantageously connected  with  each  reading  lesson,  if  time  permits; 
otherwise,  if  no  other  time  eau  be  found,  a  part  of  every  Friday  must 
be  set  a23art  for  this  exercise.  In  written  spelling,  at  least  twenty-five 
words  should  be  dictated  to  each  class.  The  most  expeditious  method 
of  conducting  a  recitation  in  written  spelling  is  the  following:  Every 
class  takes  up  its  slates;  when  every  pupil  is  ready,  dio^ate  a  word  to 
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each  class  in  succession,  until  twenty-five  words,  or  the  number  selected, 
have  been  dictated  to  each  class.  This  will  take  about  ten  minutes. 
Then  let  the  pupils  of  each  class  interchange  slates  for  mutual  examina- 
tion and  correction,  the  use  of  the  books  from  which  the  words  were 
selected  being  allowed  for  this.  For  this,  fifteen  to  twenty  minutes  are 
required;  the  upper  classes  will  need  less  time,  and  may  then  be  detailed 
to  overlook  the  work  of  the  lower  classes.  While  the  pupils  are  exam- 
ining each  other's  slates,  the  teacher  may  either  pass  from  pupil  to  pupil 
and  examine  the  slates  to  see  how  the  pupils  do  their  work — which' will 
be  frequently  necessary— or  he  may  hear  some  other  recitations.  In 
fact,  even  if  he  does  the  former,  he  will  have  time  in  which  to  hear  one 
or  two  recitations.  But  in  dictating  whole  sentences  or  paragraphs, 
which  should  be  a  frequent  exercise,  the  time  will  be  fully  occupied 
without  any  other  recitations;  and,  therefore,  none  others  have  been 
assigned  for  the  hour  and  forty  minutes?  from  1  to  2:40,  though,  if  it 
should  be  necessary,  as  it  may  be  in  some  schools,  some  of  the  recita- 
tions which  are  set  for  after  3  p.  m.,  may  be  introduced  from  1  to  2:40 
p.  M.;  in  which  case  the  exercise  in  written  spelling  must  be  confined  to 
the  dictation  of  a  number  of  words,  the  dictation  of  paragraphs  being 
deferred  to  Friday.  After  the  slates  are  examined  by  the  pupils,  they 
are  repassed  to  their  owners,  the  mistakes  numbered,  and  credits  given 
accordingly. 

If  written  spelling  is  conducted  in  the  above  manner,  word-analysis 
and  defining  need  not  occui^y  any  separate  time;  for  each  class  will  have 
time  enough,  not  only  to  write  the  word  dictated,  but  also  to  analyze 
and  define  it. 

We  remind  teachers  once  more  that  our  remarks  in  regard  to  the  pro- 
gramme are  only  suggestive.  It  is  impossible  to  devise  a  programme 
adapted  to  the  wants  of  every  school-room.  The  administrative  ability 
of  the  teacher — one  of  the  tirst  factors  of  success  to  the  country 
teacher — will  be  shown  by  his  ability  to  frame  a  programme.  Without 
a  good  programme,  the  best  teacher  will  fail,  work  he  never  so  hard  and 
faithfully.  The  full  course  of* studies  must  be  taught;  and  to  help  some 
of  our  teachers  who  may  not  be  able  to  frame  a  programme  embodying 
the  full  course — and  there  are  many  such;  nay,  there  are  teachers  who 
have  no  programme  at  all,  nor  ever  saw  the  necessity  for  one — we  give 
these  suggestions.  Whoever  can  frame  a  better  programme  is  free  to 
do  so. 

We  do  not  hold  it  necessary  to  give  any  additional  instructions  in 
regard  to  the  recitations  which  have'been  assigned  from  3  to  4  l».  m.  It 
must  be  remembered  that  only  from  the  first  division  of  the  second 
grade  upwards,  grammar  forms  a  study  separate  from  composition. 

In  the  morning,  say  at  10  a.  m.,  and  in  the  afternoon,  say  at  2  p.  m., 
the  whole  school  should  go  through  some  calisthenic  exercises.  The 
drilling  and  teaching  of  the  movements  must  be  left  for  Friday.  Morals 
and  manners  form  subjects  less  of  set  instruction  than  of  constant  prac- 
tice and  inculcating  during  every  school  hour.  Should  any  definite  in- 
struction and  recitation  be  necessary,  time  must  be  found  for  these  on 
Friday.  With  music  it  is  the  same;  though  singing  forms  one  of  the 
best  opening  exercises,  yet  in  very  few  schools  can,  on  any  other  day 
than  Friday,  be  instruction  given  in  it.  On  Friday,  however,  at  least 
one  hour  should  be  devoted  to  the  teaching  of  music. 

It  is  plain  from  the  above,  that  Friday  is  reserved  for  those  odds  and 
ends  of  instruction,  reviewing  and  examining  for  which  no  time  can  be 
found  on  the  other  days  of  the  week. 
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GENERAL     SUGGESTIONS    FOR    TEACHING    THE     COURSE 

OP    STUDIES. 

1. — USE    OF   TEXT-BOOKS. 

The  chief  value  of  a  text-book  consists  in  the  clear  and  precise  state- 
ment of  the  aims  and  requirements  in  respect  to  the  subject  of  instruc- 
tion which  it  is  presumed  to  present.  The  text  book  should,  first, 
distinctly  indicate  what  is  to  be  accomplished;  secondly,  indicate  to 
the  teacher  the  right  way  of  handling  the  subjects  of  instruction.  The 
text-book  should,  therefore,  furnish  the  pupil  with  suitable  topics,  prop- 
erly arranged  and  clothed  in  appropriate  language,  and  furnish  the 
teacher  with  "new  methods  of  illustration,  and .  new  paths  through 
which  the  pupil  may  be  led  to  the  direct  comprehension  of  the  facts 
learned,  to  the  fullest  apprehension  of  their  value,  and  to  the  best 
understanding  of  their  relations  to  other  facts  previously  learned.'* 

Unfortunateij',  book-makers  and  publishers  have  seen  fit  to  lumber 
text-books  with  a  great  mass  of  useless  details,  in  some  instances  com- 
pletely  smothering  if  not  excluding  what  alone  is  of  real  importance  to 
the  pupil.  The  first  care  of  a  teacher  must,  therefore,  be,  not  to  teach 
the  contents  of  a  text-book  the  best  way  he  can,  but  to  winnow  the  chaif 
from  the  wheat.  To  do  this  his  knowledge  of  the  subject  must  be  full 
and  comprehensive,  and  far  more  so  than  can  ever  be  required  of  pupils. 
This  will  give  him  such  a  familiarity  with  the  topics  to  be  studied  by 
the  pupils  that  the  text-book  is  to  him  a  book  of  reference  only,  to 
which  he  is  never  confined,  either  in  instructing  or  during  recitation. 
Hence  in  recitations  the  text-book  must  be  laid  aside  by  the  teacher, 
except  in  the  case  of  reading,  grammatical  analyses,  and  spelling.  In 
every  other  exercise  the  text-book  will  be  a  hindrance  rather  than  a 
help^ 

The  teacher  will  now  be  prepared  to  assign  lessons  and  recitations  of 
the  proper  kind  and  length;  and  the  pupils  will  soon  find  that  the 
teacher's  work  is  to  ^Heach  and  work  with  them.y  instead  of  the  auto- 
matic work  of  merely  giving  out  lessons  which  are  gauged  by  the  num- 
ber of  paragraphs  or  pages  the  pupil  is  assumed  to  be  able  to  ponder 
over  in  a  definite  time,  and  of  hearing  recitations  which  are  too  fre- 
quently determined  by  the  questions  at  the  end  of  the  lesson,  or  the 
bottom  of  the  page.  During  recitations  the  pupil's  desk  is  the  proper 
place  for  the  pupil's  text-book.  In  all  recitations,  except  as  stated 
above,  text-books  should  be  laid  aside  by  teacher  and  pupil  alike.  We 
offer  the  following,  taken  from  the  Chicago  Course  of  Instructiony  as  addi- 
tional suggestions,  which  will  be  of  value  to  teachers: 

"Before  the  recitation,  the  teacher  will  have  arranged  the  divisions 
of  the  subject  treated  of  in  the  lesson  assigned,  and  he  will  then  hold 
his  pupils  to  the  order  he  shall  have  determined  to  be  the  best,  requir- 
ing not  always  the  identical  language  of  the  author,  but  something 
equally  exact  and  comprehensive.  In  mathematical  studies,  the  recita- 
tion should  consist  largely  of  exercises  illustrative  of  the  principles  of 
the  text-book,  involving  the  same  process,  but  varied  in  figures  and  in 
verbal  statement  from  the  exercises  given  by  the  author. 

"The  teacher's  aim  will  be  to  test  the  pupil's  knowledge  of  the  sub- 
ject studied,  to  correct  any  misapprehensions  he  may  have  fallen  into 
while  studying,  to  ascertain  what  difficulties  have  been  encountere(^ 
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and  to  guide  the  pupil  to  the  means  by  use  of  which  he  may  gain  com- 
plete mastery  over  his  difficulties.  The  recitation  may  be  so  conducted 
as  to  give  the  teacher  information  as  to  the  accuracy  of  the  pupiPs 
knowledge,  or  so  as  to  give  the  pupil  information  upon  the  best  method 
of  study.  Both  are  important,  and  the  occasion  for  either  method  must 
be  determined  as  the  recitation  progresses.  These  things  admitted,  it 
follows  as  a  matter  of  course  that  the  recitation  hour  is  not  a  lecture 
hour,  during  which  the  pupil  is  to  receive,  passively,  the  instructions 
of  the  teacher;  nor  is  it  the  hour  devoted  to  the  solution  of  all  difficult 
problems  deferred  till  this  time  by  indolent  students;  nor  yet  is  it  the 
time  for  a  parrot-like  repetition  of  what  the  author  says.  In  almost 
every  recitation  the  pupil  should  be  required  to  trace  the  relation  of 
some  new  fact-to  previously  learned  principles.  The  surest  course  out 
of  any  difficulty  is  to  lead  the  pupil  back  to  ground  with  which  be  is 
familiar,  and  thus  by  skillful  questioning  to  let  the  light  in  upon  his 
mind. 

"  Kecitations  should  not  be  continued  after  the  teacher  has  failed  to 
fix  or  to  hold  the  attention  of  the  majority  of  his  class. 

'^Questions  should  be  so  put  as  to  require  thought  upon  the  part  of  all 
the  class,  and  not  alone  upon  the  part  of  him  whose  turn  has  come  to 
answer.  As  far  as  possible,  all  routine  questioning  should  be  discarded, 
and  every  pupil  be  made  to  feel  that  he  may  be  called  upon  to  answer 
any  and  every  question  asked." 

How  to  use  a  textbook,  and  when  and  in  what  particulars  to  dispense 
with  it,  will  be  more  fully  explained  under  the  different  studies  and  in 
the  instructions  for  the  different  divisions. 

2. — ORAL   INSTRUCTION. 

In  acting  upon  the  suggestions  given  in  the  foregoing  section,  consid- 
erable oral  instruction  will  be  necessary.  In  fact,  for  the  Third  Grade, 
the  instruction  should  be  all  oral.  In  the  other  grades,  also,  topics  are 
assigned  for  w^hich  no  text-books  are  provided.  In  the  studies  for 
which  text-books  are  provided,  oral  instruction  must  almost  constantly 
be  employed  to  elucidate,  amplify,  and  supplement  the  text-book.  For 
suggestions  we  can  do  no  better  than  copy  the  following  excellent 
remarks  from  the  Chicago  Manual,  already  quoted  above: 

"Properly  understood  and  pursued,  it  [oral  instruction]  will  prove  of 
great  value,  both  by  reason  of  the  actual  knowledge  gained,  and  more 
especially  of  the  desire  awakened  for  farther  and  more  exhaustive 
study.  The  habits  of  observation  it  demands,  and  the  interest  it  engen- 
ders, 9,re  of  incalculable  value  to  the  student.  The  incidental  advantage 
of  leaving  the  pupil  to  the  expression  of  his  own  thoughts  and  ideas  is 
by  no  means  to  be  despised.  These  benefits  are  proportioned  to  the 
general  intelligence  and  tact  of  the  teacher,  and  the  reflex  influence  of 
'The  Oral  Course'  upon  the  faithful  teacher  will  appear  in  increased 
teaching  power.  New  sources  of  illustration  are  opened,  and  the  ability 
to  employ  them  is  largely  augmented. 

"Nearly  every  recitation  furnishes  occasion  for  more  or  less  inci- 
dental instruction,  but  the  teacher  who  embraces  every  opportunity  to 
switch  off  upon  side  issues  may  be  sure  that  his  time  will  be  largely 
wasted.  The  thoughtful  instructor  will  find  some  occasions  that  he  will 
not  dare  neglect.     These  generally  occur  in  the  line  of  a  well-arranged 
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oral  course  prepared  primarily  to  suit  the  natural  order  of  development 
of  the  child's  mind,  and  secondarily  to  fit  the  text-book  studies. 

"  Very  many  of  the  topics  in  the  Oral  Course  can  be  treated  most  suc- 
cessfully as  object  lessons.  The  presence  of  the  object  gives  life  to  the 
study.  But  mere  gossip  about  the  object  is  of  no  avail.  There  must  be 
systematic  study.  First:  What  do  our  senses  tell  us  of  the  object  pre- 
sented as  to  color,  form,  taste,  smell,  etc.?  Second:  What  can  we  recall 
of  the  object  when  no  longer  seen,  heard,  tasted,  sraelled,  or  felt? 
Third:  What  are  its  points  of  resemblance  or  of  contrast  when  com- 
pared with  other  objects  with  which  we  are  familiar?  Fourth:  To 
which  of  the  three  kingdoms  of  nature  does  it  belong,  and  what  shall 
be  its  general  classification?  Fifth:  What  shall  we  infer  as  to  its  uses 
and  its  practical  value?  The  present  knowledge  of  the  child  will  deter- 
mine how  much  time  shall  be  spent  upon  each  of  the  above  divisions, 
but  their  order  may  not  safely  be  changed,  nor  should  the  attention  of 
the  child  be  diverted  from  any  one  until  some  definite  knowledge  is 
gained. 

"  Teachers  should  make  thorough  preparation  for  these  exercises,  and 
be  sure  that  their  instructions  are  simple,  concise,  and  accurate.  They 
should  never  tell  a  child  what  he  may  be  made  to  tell  them,  and  should 
never  give  any  information  without  calling  for  it  again. 

"While  a  definite  time  should  be  assigned  to  this  exercise,  and,  as  a 
general  rule,  no  deviation  be  allowed  from  the  programme,  still  occa- 
sionally opportunities  will  arise  when  the  object  lesson  may  be  mor© 
impressive  than  at  any  other  time,  and  advantage  should  be  taken  of 
such  favorable  opportunities,  though  it  may  call  up  objects  out  of  their 
regular  order. 

"Some  of  the  facts  of  meteorology  may  be  most  vividly  impressed 
upon  the  mind  during  the  passage  of  a  severe  storm.  The  parade  of  a 
menagerie  may  furnish  excellent  opportunities  for  lessons  upon  th© 
camel  or  elephant.  The  tact  of  the  successful  teacher  will  turn  many 
such  occasions  to  good  account. 

"  That  instruction  of  the  character  sketched  above  may  not  be  entirely 
neglected,  the  topics  assigned  to  each  grade  should  be  made  a  part  of 
the  examination  for  promotion  from  grade  to  grade,  and  at  least  of 
equal  value  with  any  other  portion  of  the  work  of  the  grade.  In 
estimating  results  of  this  examination,  the  expression  of  the  pupils'  own 
observations  and  thoughts  upon  the  several  topics  should  be  counted  as 
of  more  worth  than  any  repeated  words  of  others,  which  he  imay  have 
been  required  to  commit  to  memory.  In  other  words,  the  examiner 
should  seek  to  learn  how  much  the  pupil  has  thought,  rather  than  how 
much  he  has  absorbed^ 

"Nor  is  it  desirable  for  the  teacher  to  undertake  too  many  subjects. 
One  thoroughly  understood,  as  far  as  the  capacity  of  the  pupil  will 
permit,  is  better  than  many  superficially  treated.  If  all  the  subjects 
given  as  examples  can  be  thus  thoroughly  understood,  it  is  well,  but  if 
time  will  not  permit  the  mastery  of  all,  it  is  better  that  selec»^ions  be 
made,  and  that  the  topics  selected  be  carefully  studied." 

Below  we  give  an  outline  of  lessons  on  Seme-PerceptiOTh,  ^^  Object 
Teaching,  published  originally  in  the  California  Teaotw. 
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3. — MENTAL  DISGIPLINEi 


The  ultimate  object  of  all  edoeatJon  must  be  mental  discipline, -and 
not  th«  mere  acquisition  of  knowledge.  The  acquisition  of  knoTj^ledge 
is  simply  the  means  by;  "which  the  mental  faculties  and  capacities  are 
deve^loped.  The  knowledge  gained.i&at  the. best  but  limited,  and  some- 
tkives  only  ephemeral,  and  of  little  if  any  value  to  the  pupil  in  after-life. 
But  the  mental  discipline  is  all  important,  of  lasting  value,  aiid  the  first 
condition  to  the  pupil's  success  in  life; 

Mental  discipline  depends  upon  mental  labor.  Thia  labor  may  be  of 
two  very  different  kinds;  first,  the  pupil  may  be  simply  required  to 
understand  or  seem  to  understand  the  statement  of  the  text  book,  and 
of  the  teacher  in  oral  instruction ;  or  secondly,  the  pupil  may  be  required 
to  rediscover  for  himself  th^  knowledge  of  the  text-book.  The  former 
is  unfortunately  most  usually  if  not  almost  universally  the  only  labor 
imposed  upon  the  pupil:  and  yet  the  latter  is  the  only  labor  which-can 
give  that  mental  discipline  which  will  truly  educate  the  ehild. 

We  need  to  give  no  instructions  in  regard  to  the  method  to  be  pur- 
sued in  order  to  so  teach  and  drill  the  pupil  that  he  is  able  to  repeat, 
verbatim  et  Uteratlmy  the  statementsof -the  text-books,  and  of  the  teacher 
in  oral  instruetion.  Every  dull,  hard  pedant  has  such  methods  at  his 
-finger's  end.  , 

But  we  have  a  few  earnest  words  for-t hose  who  are  striving  to  make 
the  pupil  really  understand  the  text^book.  The  trouble  with  them  is, 
that  they  religiously  hold  that  the  knowledge  supplied  by  the  text- 
book  must  be  taught  and  learned  by  the  pupil  in  its  sequence  and  en- 
tirety. Sometimes  even  the  methods  of  instruction  prescribed  by  the 
book  are  held  to  be  obligatory-  upon  teachers;  though,  fortunately,  a 
little  more  iatitudinarianism  in  this  respect,  is  creeping  into  the  profes- 
sion. If  we  now  remember  that  the  contents  of  a  text-book  are  usually 
arranged,  not  according  to  the  order  of  development,  but  according  to 
the  pi'esent  system  of  the  science,  a  part  of  which  the  book  presents^  it 
will  be  seen  that  a  book  which  may  be  adapted  for  maturer  minds  is  yet 
totally  unfit  for  children.     To  illustrate: 

In  arithmetic,  certain  methods  of  analysis  are  employed  in  the-stating 
and  solving  of  problems.  The  value  of  these  methods  has  been  fully 
demonstrated  in  the  case  of  the  higher  -guades  of  scholars.  Hence 
teachers  and  book-makers  have  concluded  that  a  strict  adherence  to 
these  methods  from  the  very  beginning, -would  be  the  shortest  and 
surest  road  to  satisfactory  results  in  teaching  arithmetic.  -But  further 
yet,  as  the  elements  of  every  study  should  certain ly.stand- at  the  entrance 
to  that  study,  the  commencement -of  every  arithmetic  bristles,  with  defi- 
nitions of  *' arithmetic,"  <<  quantity,''  *' numbers,"  "axioms,"  eto;  -All 
this  is  perhaps  necessary  to  a  full  and  thorough  presentation  of  the 
subject  as  a  science,  but  it  is  not  only  not  necessary  but  detrimental  to 
the  education  of  the  child.  A  child  cnnnot  be  taught  the  science  of 
number;  it  can  deal  with  number  only. as  a  -property  of  bodies;  and  as 
definitions  are  abstractions,  generalizations,  all  definitions  as  introductory 
to  a  study,  are  worse  than  meaningless  to  a  child— they  are  actual 
hindrances  to  its  understanding  of  a  subject.  This  is  true  in  arithmetic, 
in  geography,  in  grammar;  in  short,  in  every  study  in  which  the  intro- 
ductory elements  ai'e  expressed  in  definitions.  In  arithmetic,  again,  the 
child^s  ideas  of  number  are,  primarily,  dependent  upon  the  actual  pre- 
sentation of  objects;   and  the  four  fundamental  operations  are  clear 
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^nough  to  a  child  if  taught  by  the  help  of  objects,  and  without  any 
Inflexible  method  of  analysis.  And  yet  such  inflexible  method  of  anal- 
ysis is  presented  even  in  the  Primary  Arithmetics  as  the  method  by 
which  to  insure  correct  arithmetical  reasoning,  and  many  teachers, 
unfortunately,  seem  to  be  impressed  with  the  importance  and  feasi- 
bility of  such  method,  when  they  find  thatafter  more  or  less  of  con- 
stant drill  the  pupils  are  at  last  able  to  solve  every  problem  according 
to  the  prescribed  analysis.  And  yet  the  whole  process  may  involve  no 
more  real  intellectual  labor  than  is  required  of  a  trjained  animal  in 
performing  the  task  its  master  has  taught  it.  We  too  frequently  for- 
get that  explanations  in  set  phrases  may  depend  upon  the  cultivation, 
not  of  the  understanding,  but  of  the  memory  solely.  Then,  again, 
children  may  even  talk  about  things  correctly  enough,  and  yet  attach 
no  idea  to  their  words. 

What  we  have  said  of  arithmetic  is  true  of  grammar,  geography, 
and  of  it  especially,  and  of  other  studies.  The  true  method  of  instruc- 
tion is  to  lead  the  pupil  from  the  known  to  the  unknown;  from  the  con- 
crete to  the  abstract,  and  by  steps  which  the  pupil  must  take  himself. 
It  is  not  sufiicienbthat  he  understands  and  can  repeatthe  steps  indicated 
jn  the  text-book  to  arrive,  at  a  definite  result.  On  the  contrary,  the 
pupil  must  discover  these  steps  without  reference  to  the  text-book  or 
aid  of  teacher,  the  teacher  no  more  than  guiding  him  into  the  correct 
course. 

The  teacher  must,  then  have  a  definite  end  in  view  in  every  lesson 
he  assigns  from  a  text-book;  he  must  thoroughly  understand  the  con- 
nection between  it  and  the  preceding,  and  also  the  succeeding  lesson; 
and  he  must  well  weigh  the  steps  the  pupil  must  take  in  order  to  obtain 
the  full  mental  discipline  the  mastering  of  the  lesson  can  give  him. 
The  capabilities  of  the  pupil,  the  difiiculties  oi'  the  lessons  must  be 
studied,  and  determine  the  measure  of  help  the  pupil  may  require.  If 
tiolely  by  the  constant  and  watchful  assistance  of  the  teacher,  a  pupil 
i  hould  at  last  really  understand  a  lesson,  the  principal  mental  discipline, 
that  of  gaining  strength  by  overcoming  difficulties,  has  been  sacrificed, 
and  the  child's  mind  weakened  instead  of  developed.  On  the  other 
hand,  all.  assistance  cannot  be  dispensed  with;  the  problem  is  to  find 
how  much  assistance  is  absolutely  required,  l^o  inflexible  rule  can  be 
devised;  the  individual  diff^erences  of  pupils  must  be  carefully  considered. 
This  is,  perhaps,  the  most  difficult  portion  of  the  teacher's  work.  The 
thoroughness  of  a  teacher's  culture  and  capacity  will  infallibly  be  tested 
here.  In  conclusion,  we  add  some  remarks  from  Mr.  Quick's  Essai/s  on 
Educational  Reformers  (Chap.  IX,  Herbert  Speneer,  page  — ;: 

"L  We  should  proceed  from  the  simple  to  the  complex,  both  in  our 
choice  of  subjects  and  in  the  way  in  which  each  subject  is  taught.  We 
should  begin  vvith  but  few  subjects  at  once,  and,  successively  adding  to 
these,  should  finally  carry  on  all  subjects  abreast.  -    . 

"  Each  larger  concept  is  made  by  a  combination  of  smaller  ones,  and 
nresupposes  them.  If  this  order  is  not  attended  to  in. communicating 
i'uowledge,  the  pupil  can  learn  nothing  but  words,  and  will  speedily 
^jnk  into  apathy  and  disgust. 

"  That  we  must  proceed  from  the  known  to  the  unknown  is  some- 
thing more  than  a  corollary  to  the  above;  because  not  only  are  new 
concepts  formed  by  the  combination  of  old,  but  the  mind  has  a  liking 
for  what  it  knows,  and  this  liking  extends  itself  to  all  that  can  be  con- 
nected with  its  object.     The  principle  of  using  the  known  in  teaching 
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the  unknown  is  so  simple,  that  all  teachers  who  really  endeavor  to  make 
anything  understood,  naturally  adopt  it.  The  traveler  who  is  describing 
what  he  has  seen,  and  what  we  have  not  seen,  tells  us  that  it  is  in  one 
particular  like  this  object,  and  in  another  like  that  object,  with  which 
we  are  already  familiar,  ^e  combine  these  different  concepts  we  pos- 
sess, and  so  get  some  notion  of  things  about  which  we  were  previously 
ignorant.  What  is  required  in  our  teaching  is  that  the  use  of  the  known 
should  be  employed  more  systematically.  Most  teaehei's  think  of  boys 
•who  have  no  school  learning  as  entirely  ignorant.  The  least  reflection 
shows,  however,  that  they  know  already  much  more  than  schools  can 
ever  teach  them,  A  sarcastic  examiner  is  said  to  have  handed  a  small 
piece  of  paper  to  a  student,  and  told  him  to  write  all  he  knew  on  it. 
Perhaps  many  boys  would  have  no  difficulty  in  stating  the  sum  of  their 
school  learning  within  very  narrow  limits,  but  with  other  knowledge  a 
child  of  "^ve  yeai's  old,  could  he  write,  might  soon  fill  a  volume.  Our 
aim  should  be  to  connect  the  knowledge  boys  bring  with  them  to  the 
school-room  with  that  which  they  are  to  acquire  there.  I  suppose  all 
will  allow,  whether  they  think  it  a  matter  of  regret  or  otherwise,  that 
hardly  anything  of  the  kind  has  hitherto  been  attempted.  Against 
this  state  of  things  I  cannot  refrain  from  borrowing  Mr.  Spencer's  elo- 
quent protest:  *  Not  recognizing  the  truth  that  the  function  of  books  fsi 
supplementary,  that  they  form  an  indirect  means  to  knowledge  when 
direct  means  fail,  a  means  of  seeing  through  other  men  what  you  can- 
not see  for  yourself,  teachers  are  eager  to  give  second-hand  facts  in 
place  of  firsthand  facts.  Not  perceiving  the  enormous  value  of  that 
spontaneous  education  which  goes  on  in  early  years,  not  perceiving  that 
a  child's  restless  observation,  instead  of  being  ignored  or  checked, 
should  be  diligently  ministered  to  and  made  as  accurate  and  complete 
as  possible,  they  insist  on  occupj'ing  its  eyes  and  thoughts  with  things 
that  are,  for  the  time  being,  incomprehensible  and  repugnant.  Pos- 
sessed by  a  superstition  which  worships  the  symbols  of  knowledge 
instead  of  the  knowledge  itself,  they  do  not  see  that  only  when  his  ac- 
quaintance with  the  objects  and  pi'ocesses  of  the  household,  the  street, 
and  the  fields  is  becoming  tolerably  exhaustive,  only  then  should  a  child 
be  introduced  to  the  new  sources  of  information  which  books  supply, 
and  this  not  only  because  immediate  cognition  is  of  far  greater  value 
than  mediate  cognition,  but  also  because  the  words  contained  in  books 
can  be  rightly  interpreted  into  ideas  only  in  proportion  to  the  ante- 
cedent experience  of  things.*  After  remarking  on  the  wrong  order  in 
which  subjects  are  taught,  he  continues:  'What  with  perceptions  un- 
naturally dulled  by  early  thwartlngs  and  a  coerced  attention  to  books, 
what  with  the  mental  confusion  produced  by  teaching  subjects  before 
they  can  be  understood,  and  in  each  of  them  giving  generalizations 
before  the  facts  of  which  they  are  the  genei'alizations,  what  with  mak- 
ing  the  pupil  a  mere  passive  recipient  of  others'  ideas,  and  not  in  the 
least  leading  him  to  be  an  active  inquirer  or  self-instructor,  and  what 
with  taxing  the  faculties  to  excess,  there  are  very  few  minds  that 
become  as  efficient  as  they  might  be.'  While  agreeing  heartily  in  the 
spirit  of  this  protest,  I  doubt  whether  we  should  wait  till  the  child's 
acquaintance  with  the  objects  and  processes  of  the  household,  the 
sti-eet,  and  the  fields  is  becoming  tolerably  exhaustive  before  we  give 
him  instruction  from  books.  The  point  of  time  which  Mr,  Spencer  in- 
dicates is,  at  all  events,  rather  hard  to  fix,  and  I  should  wish  to  connect 
book-learning  as  soon  as  possible  with  the  learning  that  .is  being  ac- 
quired in  other  ways.     Thus  might  both  the  books  and  the  acts  and 
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objects  of  daily  life  win  an  additional  interest.  If,  e.  ^.,  the  first  read- 
ing books  were  about  the  animals,  and  later  on  about  the  trees  and 
flowers  which  the  children  constantly  meet  with,  and  their  attention 
were  kept  up  by  large  colored  pictures,  to  which  the  text  might  refer, 
the  children  would  soon  find  both  pleasure  and  advantage  in  reading, 
and  they  would  look  at  the  animals  and  trees  with  a  keener  interest 
from  the  additional  knowledge  of  them  they  had  derived  from  books. 
This  is,  of  course,  only  one  small  application  of  a  very  influential 
principle. 

******** 

"3.  'Our  lessons  ought  to  start  from  the  concrete,  and  end  in  the 
abstract.'  What  Mr.  Spencer  says  under  this  head  well  deserves  the 
attention  of  all  teachers.  <  General  formulas  which  men  have  devised  to 
express  groups  of  details,  and  which  have  sevei'ally  simplified  their  con- 
ceptions by  uniting  many  f<icts  into  one  fact,  they  have  supposed  must 
simplify  the  conceptions  of  a  child  also.  They  have  forgotten  that  a 
genei*aiization  is  simple  only  in  comparison  with  the  whole  mass  of  par- 
ticular truths  it  compi'ehends;  that  it  is  more  complex  than  any  one  of 
these  truths  taken  simply;  that  only,  after  many  of  these  single  truths 
have  been  acquii*ed,  does  the  generalization  ease  the  memory,  and  help 
the  reason;  and  that,  to  a  mind  not  possessing  these  single  truths,  it  is 
necessarily  a  mystery.  Thus,  confounding  two  kinds  of  simplification, 
teachers  have  constantly  erred  by  setting  out  with  *  first  principles,'  a 
proceeding  essentially,  though  not  apparently,  at  variance  with  the 
primary  rule  [of  proceeding  from  the  simple  to  the  complex],  which  im- 
plies that  the  mind  should  be  introduced  to  principles  thi'ough  the 
medium  of  examples,  and  so  should  be  led  from  the  particular  to  the 
general,  fi'om  the  concrete  to  the  abstract.'  In  confoi'mity  with  this 
pi'inciple,  Pestalozzi  made  the  actual  counting  of  things  precede  the 
teaching  of  abstract  rules  in  arithmetic.  Basedow  introduced  weights 
and  measures  into  the  school,  and  Mr.  Spencer  describes  some  exei'cises 
in  cutting  out  geometrical  figures  in  cardboard  as  a  preparation  for 
geometry.  The  difficulty  about  such  instruction  is  that  it  requires 
apparatus,  and  apparatus  is  apt  to  get  lost  or  out  of  order.  But,  if  appa- 
ratus is  good  for  anything  at  all,  it  is  worth  a  little  ti'ouble.  There  is  a 
tendency  in  the  minds  of  many  teachers  to  depi*eciate  *  mechanical  ap- 
pliances,' Even  a  decent  blackboard  is  not  always  to  be  found  in  our 
higher  schools.  But,  though  such  appliances  will  not  enable  a  bad  mas- 
ter to  teach  well,  nevertheless,  other  things  being  equal,  the  master  will 
teach  better  with  them  than  without  them.  There  is  little  credit  due  to 
him  for  managing  to  dispense  with  apparatus.  An  author  might  as 
well  pride  himself  on  being  saving  in  pens  and  paper. 

"  4.  *  The  genesis  of  knowledge  in  the  individual  must  follow  the  same 
course  as  the  genesis  of  knowledge  in  the  race.'  This  is  a  thesis  on 
which  I  have  no  opinion  to  offer.  It  was,  1  believe,  first  maintained  by 
Pestalozzi. 

"  5,  From  the  above  principle  Mr.  Spencer  infers  that  every  study 
should  have  a  purely  experimental  introduction,  thus  proceeding  through 
an  empirical  stage  to  a  rational. 

"  6.  A  second  conclusion  which  Mr.  Spencer  draws  is  that,  in  education 
the  process  of  self-development  should  be  encouraged  to  the  utmost.  Chil- 
dren should  be  led  to  make  their  own  investigations,  and  to  draw  their 
own  inferences.  They  should  be  told  as  little  as  possible,  and  induced 
to  discover  as  much  as  possible.  I  quite  agree  with  Mr,  Spencer,  that 
this  principle  cannot  be  too  strenuously  insisted  on,  though  it  obviously 
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demands  a  higher  amonnt  of  intelligence  in  the  teacher.  Bnt  if  educa- 
tion is  to  be  a  training  of  the  faculties,  if  it  is  to  prepare  the  pupil  to 
teach  himself,  something  more  is  needed  than  simply  to  pour  in  knowl- 
edge and  make  the  pupil  reproduce  it.  The  receptive  and  reproductive 
faculties  form  but  a  small  portion  of  a  child's  powers,  and  yet  the  only 
portion  which  many  schoolmasters  seek  to  cultivate.  It  is,  indeed,  not 
easy  to  get  beyond  this  point;  but  the  impediment  is  in  uft,  not  in  the 
children,  '  Who  can  watch,'  asks  Mr.  Spencer,.  Hhe  ceaseless  observa- 
tion, and  inquiry,  and  inference,  going  on  in  a  child's  mind,  or  listen  to 
its  acute  remarks  in  matters  within  the  range  of  its  faculties,  without 
perceiving  that  these  powers  it  manifests,  if  brought  to  bear  systemat- 
ically upon  Btudies  within  the  same  ranges  yvonld  readily  master  them 
without  help?  This  need  for  perpetual  telling,  results  from  our  stupidity, 
not  from  the  child's.  We  drag  it  away  from  the  facts  in  which  it  is  in- 
terested, and  which  it  is  actively  assimilating  of  itself.  We  put  before 
it  factB  far  too  complex  for  it  to  understand,  and  therefore  distasteful  to 
it.  Finding  that  it  will  not  voluntarily  acquire  these  facts,  we  thrust 
them  into  its  mind  by  force  of  threats  and  punishment.  By  thus  deny, 
ing  the  knowledge  it  craves,  an4  cramming  it  with  knowledge  it  cannot 
digest,  we  produce  a  morbid  state  of  its  faculties,  and  a  constant  disgust 
for  knowledge  in  general.  And  when,  as  a  result,  partly  of  the  stolid 
indolence  we  have  brought  on,  and  partly  of  still  continued  unfitness  in 
its  studies,  the  child  can  understand  nothing  without  explanation,  and 
becomes  a  mere  passive  recipient  of  our  instruction,  we  infer  that  educa- 
tion must  necessarily  be-  carried  on  thus.  Having  by  our  method  in- 
duced helplessness,  we  make  the  helplessness  a  reason  for  our  method.' 
It  is,  of  coarse,  much  easier  to  point  out  defects  than  to  remedy  them; 
but  every  one  who  has  observed  the  usual  indifference  of  school  boys  to 
their  work,  and  the  waste  of  time  consequent  on  their  inattention,  or 
only  halfhearted  attention  to  the  matter  before  them,  and  then  thinks 
of  the  eagerness  with  which  the  same  boys  throw  themselves  into  the 
pursuits  of  their  play  hours,  will  feel  a  desire  to  get  at  the  cause  of  this 
difference;  and,  perhaps,  it  may  seem  to  him  partly  accounted  for  by 
the  fact  that  their  school  work  makes  a  monotonous  demand  on  a  single 
faculty — the  memory. 

"7.  This  brings  me  to  the  last  of  Mr.  Spencer's  principles  of  intel- 
lectual education.  Instruction  must  excite  the  interest  of  the  pupils, 
and  therefore  be  pleasurable  to  them.  <  Nature  has  made  the  healthful 
exercise  of  our  faculties  both  of  mind  and  body  pleasurable.  It  is  true 
that  some  of  the  highest  mental  powers,  as  yet  but  little  developed  in 
the  race,  and  conge^ni tally  possessed  in  any  considerable  degree  only  by 
the  most  advanced-,  are  indisposed  to  the  amount  of  exertion  required 
of  them.  But  these,  in  virtue  of  their  very  complexity,  will  in  a  normal 
course  of  culture  come  last  into  exercise,  and  will,  therefore,  have  no 
demands  made  on  them  until  the  pupil  has  arrived  at  an  age  when  ulte- 
rior motives  can  be  brought  into  play,  and  an  indirect  pleasure  made  to 
counXerbalance  ii  direct  displeasure.  With  all  faculties  lower  than 
these,  however,  the  immediate  gratification  consequent  on  activity,  is 
the  normal  stimulus,  and  under  good  management  the  only  needful  stim- 
ulus. When  we  have  to  fall  back  upon  some  other,  we  must  take  the 
fact  as  evidence  that  we  are  on  the  wrong  track.  Experience  is  daily 
showing  with  greater  clearness  that  there  is  always  a  method  to  be 
found  productive  of  interest— even  of  delight — and  it  ever  turns  out 
that  this  is. the  method  proved  by  all  other  tests  to  be  the  right  one,' 

"As  far  as  I  have  had  the  means  of  judging,  I  have  found  that  the 
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majority  of  teachers  reject  this  principle.  If  you  ask  them  why,  most 
of  them  will  tell  yoii  that  it  is  impossible  to  make  sphool-work  interest- 
ing tp  children.  A  large  number  also  hold  that  iti  is  not  desirable.  Let 
us  consider  these  two  points  separately. 

"  Of  course,  if  it  is  not  possible  to  get  children  to  take  interest  in  any- 
thing they  could  be  taught  in  school,  there  is  an  end  of  the  matter. 
But  np  one  really  goes  as  far  as  this.  Every  teacher  finds  that  some  of 
t h  e  t h i  n gs  b oy s  ar e  t a  ug h  t  t  h  ey  I ik e  b e tt er  than  o  th  e  r s ,  and  perh  aps 
that  one  boy  takes  to  one  subject  and  another  to  another,  and  he  also 
finds,  both  of  classes  and  individuals,  that  they  always  get  on  best  with 
what  they  like  best.  The  utmost  that  can  be  maintained  is,  then,  that 
some  subjects  which  must  be  taught  will  not  interest  the  majority  of 
the  learners.  And  if  it  be  once  admitted  that  it  is  desirable  to  rnake 
learning  pleasant  and  interesting  to  our  pupils,  this  principle  will  influ* 
ence  us  to  some  extent  in  the  subjects  wo  select  for  teaching,  and  still 
more  in  the  methods  by  which  we  endeavor  to  teach  them.  I  say  we 
shall  be  guided  to  some  extent  in  the  selection  of  subjects.  There  are 
theorists  who  assert  that  nature  gives  to  young  minds  a  craving  for 
their  proper  aliment,  so  that  they  should  be  taught  only  what  they  show 
an  inclination  for.  But  surely  our  natural  inclinations  in  this  matter, 
as  in  others,  are  neither  on  the  one  hand  to  be  ignored,  nor  on  the  other 
to  be  uncontrolled  by  such  motives  as  our  reason  dictates  to  ns.  We  at 
length  perceive  this  iii  the  physical  nurture  of  our  children.  Locte 
directs  that  children  are  to  have  very  little  sugar  or  salt.  ^SweetnieaU 
of  all  kinds  are  to  be  avoided,'  says  he,  '  which,  whether  tbey  do  mpre 
harnii  to  the  maker  or  eater  is  not  easy  to  tell.'  (Ed.  §  20.)  Now,  how- 
ever, doctors  have  found  out  that  young  people's  tastes  for  sweets  should 
in  mpdoration'be  gratified;;  that  they  require  sugar  as  much  as  they 
require  any  other  kind  of  nourishment.  But  no  one  would  think  of 
feeding  his  children  entirely  on  sweetmeats,  or  even  of  letting  them 
have  an  unlimited  supply  of  plum-puddings  and  hardbake.  If  we  fol- 
low out  this  analogy  in  nourishing  the  mind,  we  shall  to  some  extent 
gratify  a  child's  taste  for  stories,  whilst  we  also  provide  a  large  amount 
of  more  solid  fare.  But  although  we  should  certainly  not  ignore  our 
children's  likes  and  dislikes  in  learning,  or  in  anything  else,  it  is  easy  to 
attach  too  much  importance  to  them.  Bislike  very  often  proceeds  fro na 
mere  want  of  insight  intp.  the  subject.  When  a' boy  has 'done' the 
First  Book  of  Euclid  without  knowing  how  to  judge  of  the  size  of  an 
angle,  or  the  Second  Book  without  forming  any  conception  of  a  rectan- 
gle, no  one  can  be  surprised  at  his.  not  liking  Euclid.  And  then  the 
failure  which  is  really  due  to  bad  teaching  is  attributed  by  the  master  to 
the  stupidity  of  his  pupil,  and  by  the  pupil  to  the  dullness  of  the  sub- 
ject.  If  masters  really  desired  to  make  learning  a  pleasure  to  their 
pupils,  I  think  that  they  would  find  that  much  might  be  done  to  effect 
this  without  any  alteration  in  the  subject  taught. 

*^But  the  present  dullness  of  school-work  is  not  without  its  defenders. 
They  insist  on  the  importance  of  breaking  in  the  mind  to  hard  work. 
This  can  only  be  done,  they  say,  by  tasks  which  are  repulsive  to  it. 
The  school  boy  does  not  like,  and  ought  not  to  like,  learning  Latin 
grammar  any  more  than  the  colt  should  find  pleasure  in  running  round 
in  a  circle;  the  very  fact  that  these  things  are  not  pleasant  makes  them 
beneficial.  iPerhaps  a  certain  amount  of  such  training  may  train  down 
the  inind  and  qualify  it  for  some  drtidgery  from  which  it  might  other- 
wise revolt;  but  if  this  result  is  attained",  it  is  attamed  at  the  sacrifice 
of  the  intellectual  activity  which  is  necessary  for  any  higher  function. 
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As  Carlyle  says,  when  speaking  of  routine  work  generally,  you  want 
nothing  but  a  sorry  nag  to  draw  your  sand  cart;  your  high  spirited 
Arah  will  be  dangerous  in  such  a  capacity.  But  who  would  advocate 
for  all  colts  a  training  which  should  render  them  fit  for  nothing  but  such 
humble  toil?  I  have  spoken  elsewhere  on  this  subject,  and  here  I  will 
merely  express  ray  strong  conviction  that  boys'  minds  are  frequently 
dwarfed,  and  their  intellectual  pursuits  blighted,  by  the  practice  of  em- 
ploying the  first  years  of  their  school  life  in  learning  by  heart  things 
which  it  is  quite  impossible  for  them  to  understand  or  care  for.  Teach- 
ers set  out  by  assuming  that  little  boys  cannot  understand  anything, 
and  that  all  we  can  do  with  them  is  to  keep  them  quiet  and  cram 
them  with  forms  which  will  come  in  useful  at  a  later  age.  When  the 
boys  have  been  taught  on  this  system  for  two  or  three  years,  their 
teacher  complains  that  they  are  stupid  and  inattentive,  and  that  so  long 
as  they  can  say  a  thing  by  heart,  they  never  trouble  themselves  to  un- 
derstand it.  In  other  words,  the  teacher  grumbles  at  them  for  doing 
precisely  what  they  have  been  taught  to  do,  for  repeating  words  with- 
out any  thought  of  their  meaning. 

"In  this  very  important  matter,  I  am  fully  alive  to  the  diflference 
between  theory  and  practice.  It  is  so  easy  to  recommend  that  boys 
should  be  got  to  understand  and  take  an  interest  in  their  work;  so  diifi^ 
cult  to  carry  out  the  recommendation!  Grown  people  can  hardly  con- 
ceive that  words  which  have  in  their  minds  been  associated  with 
familiar  ideas  from  time  immemorial,  are  mere  sounds  in  the  mouths  of 
Iheir  pupils.  The  teacher  thinks  he  is  beginning  at  the  beginning  if  he 
says  that  a  transitive  verb  must  govern  an  accusative,  or  that  all  the 
angles  of  a  square  are  right  angles.  He  gives  his  pupils  credit  for 
innate  ideas  up  to  this  point,  at  ail  events;  and  advancing  on  this  sup- 
position,  he  finds  that  he  can  get  nothing  out  of  them  but  memory- 
work;  so  he  insists  on  this,  that  his  time  and  theirs  may  not  seem  to  be 
wholly  wasted.  The  great  difficulty  of  teaching  well,  however,  is  after 
all  but  a  poor  excuse  for  contentedly  teaching  badly;  and  it  would  be  a 
great  step  in  advance  if  teachers  in  general  were  as  dissatisfied  with 
themselves  as  they  are  usually  with  their  pupils* 

"Mr,  Spencer  and  Professor  Tyndali  appeal  to  the  results  of  experi- 
ence as  justifying  a  more  rational  method  of  teaching.  Speaking  of 
geometrical  deductions,  Mr.  Spencer  says:  *  It  has  repeatedly  occurred 
that  those  who  have  been  stupefied  by  the  ordinary  school  drill — by  its 
abstract  formulas,  its  wearisome  tasks,  its  cramming — have  suddenly 
had  their  intellects  roused  by  thus  ceasing  to  make  them  passive  recipi- 
ents,Land  inducing  them  to  become  active  discoverers.  The  discourage- 
ment caused  by  bad  teaching  having  been  diminished  by  a  little  sym- 
pathy, and  sufficient  of  perseverance  excited  to  achieve  a  first  success, 
there  arises  a  revolution  of  feeling  affecting  the  whole  nature.  They  no 
longer  find  themselves  incompetent;  they,  too,  can  do  something.  And 
gradually,  as  success  follows  success,  the  incubus  of  despair  disappears, 
and  they  attack  the  difficulties  of  their  other  studies  with  a  courage 
insuring  conquest.* " 

The  following  will  indicate  the  most  efficient  means  of  securing  the 
greatest  amount  of  mental  discipline  in  oral  instruction.  The  means  to 
be  used  in  text-book  instruction  and  recitations,  will  be  indicated  under 
the  several  branches  of  study: 

"  1.     The  teacher^  in  all  the  instruction  which  he  gives,  must  study  a  strict 
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order  of  thought^  and  an  easy  and  simple  manner  of  presenting  his  thought. 
Every  lesson  upon  a  given  subject  must  be  a  discourse  complete  in 
itself,  whose  separate  groups  of  thoughts  the  teacher  has  so  to  divide, 
give  prominence  to,  and  distinctly  mark,  that  they  are  clearly  distin- 
guished  by  the  scholar*s  perception  also.  The  more  smooth  and  meas- 
ured the  recital  of  the  teacher,  or  his  descriptions  of  subjects  belonging 
to  the  domain  of  natural  history,  or  other  subjects,  the  sharper  he,  on 
the  one  hand,  draws  the  line  between  the  separate  thoughts,  while 
on  the  other,  he  makes  his  pupils  also  sensible  and  conscious  of  the 
relation  of  the  separate  thoughts  to  each  other,  so  much  the  greater 
will  become  the  capability  and  inclination  of  his  pupils  to  direct  their 
attention  to  the  unity  of  the  dit-course,  and  to  arrange,  in  their  proper 
order,  groups  of  thoughts,  according  to  their  divisions  and  subdivisions; 
in  a  word,  to  understand  the  discourse. 

"  2.  In  all  recitations  the  pupils  must  be  accustomed  to  give  their  answers 
in  the  form  of  complete  sentences,  and,  by  degrees,  to  express  themselves  more 
and  more  fully  in  regard  to  what  they  have  heard  or  seen.  Such  a  demand 
upon  the  scholar  forces  him  at  the  same  time  to  follow  the  teacher 
with  the  strictest  attention.  Thus  it  is  judicious,  perseveringly  to  main- 
tain with  the  pupil  a  loud,  distinct,  and  smooth  tone  of  speech.  The 
pupil  must  also  learn  to  take  time  for  his  own  utterance,  to  observe 
his  thoughts,  their  order,  and  connection." — Fundamental  Frinciples  of 
Teaching  Language,  California  Teacher,  June,  1873. 

4. — DREADING. 

In  reading,  the  Fourth  and  Fifth  Readers  are  to  be  completed  each 
in  two  years,  instead  of  one,  as  formerly.  The  Sixth  Reader  has  been^ 
discontinued,  except  in  the  advanced  grade. 

This  change  was  imperatively  demanded.  Both  the  Fourth  and  the 
Fifth  Readers  are  so  voluminous  that  no  child  could  master  either  of 
them  in  a  ten  months  term  of  school. 

The  aim  in  teaching  reading  is  to  make  the  language  of  literature 
intelligible  to  the  pupil.  This  includes  the  intelligent  comprehension, 
first,  of  the  thoughts  expressed  by  the  author,  and,  secondly,  of  the  manner 
in  which  these  thoughts  are  expressed.  The  latter  is  possible  only  when 
the  former  has  been  secured.  Our  first  task  is,  then,  to  guide  the 
learner  to  the  intelligent  comprehension  of  the  thoughts  expressed  by 
the  author.  Let  us  now  examine  the  composition  of  a  complete  read- 
ing lesson. 

1.  "One  main  thought  underlies  as  groundwork  of  the  separate 
thoughts,  and  these  latter  group  themselves  around  the  former,  and, 
in  subordination  to  it,  flow  together  in  unity.  The  main  thought  is  the 
product,  the  result,  the  total  abstract  of  the  thoughts  belonging  to  it. 

2.  "These  separate  thoughts,  whose  product  is  the  main  thought, 
again  divide  themselves  into  larger  or  smaller  groups  of  thought,  which 
groups  consist  of  a  number  of  opinions  or  propositions,  ever  subordinate, 
however,  to  the  piece  taken  as  a  whole. 

3.  "  Finally,  we  come  to  what  is  called  in  the  study  of  language  a 
sentence;  the  sentence,  again,  is  a  unit,  composed  of  separate  parts. 
Further,  around  the  principal  sentence  we  find  dependent  sentences 
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grouped,  and  aroand  the  subject  and  predicate  of  a  simple  sentence  the 
other  members  of  the  sentence. 

4.     "Every  part  of  a  sentence  consists  of  words  which  have  for  their 
ipnuaation  a  certain  sense  or  meaning,  idea  or  conpeption." 

The  first  requisite  in  reading  is,  tb^D,  that  the  pupil  possesses  the 
mental  capacity  to  understand  the  piece  as  a  whole,  and  to  be  able  to 
,      grasp  and  hold  fast  to  the  main  thought. 

Secondly,  he  must  be  able  to  distinguish  for  himself  the  principal  and 
subordinate  or  major  and  minor  parts  of  the  piece,  to  be  conscious  of 
then(i,  and  also  of  their  relation  to  the  piece  as  a  whole 
^  ThirdJy,  he  must  be  able  to  feeJ  mentally  conscious  of  the  single 
parts  of  a  sentence,  and  of  theij-  relations  to  each  other,  and  to  the 
whole  sentence.  

The  fourth  and  last  requirement  is  that  the  pupil  knows  or  is  able  to 
una  out  the  sense  or  meaning  of  the  words  composing  every  part  of  a 

!fK-\°?v!  f°*^  ^^  .""j*^  *^^™  into  the  idea,  or  conception,  or  thought 
which  that  part  of  the  sentence  is  intended  to  express.  s 

?n  teaching  reading  we  must  follow  a  reverse  order  from  the  above- 
p.pd  the_ fourth  and  last  requirement  becomes  the  first.  The  followinff 
instructions  wi  1  indicate  to  the  teachpr  the  manner  of  securing  su^ 
cessively,  the  above  mentioned  requisites.  «■ 

.,1'^PX  ^^'"'^'^.  >«««<  read  to  his  pupils  with  clear,  distinct  accentuation, 
suited  to  the  meaning,  every  piece  selected  as  a  reading  lesson.  The  purpose 
01  this  reading  by  the  teacher  is  to  furnish  the  pupils  with  a  necessary 
moaeJ,  and,  at  the  same  time,  to  make  it  easier  for  them  to  understand 
t^e  piee^e;  and  it  is  principally  by  the  manner  of  accentuation— some- 
.thing  which  cannot  be  expected  from  children-that  the  reference  and 
hensible  t^^oughts  to  each  other  is  made  intelligible  and  compre- 

Wo^f  ■^i'T  ^^®,.^^ry  beginning  pupils  must  be  required  to  form  the 
fiabit  ot  loud,  distinct  reading,  in  which  the  punctuation  marks,  or 
dividing  points,  are  rigorously  observed.  Every  sound,  every  syllal)le 
every  word,  every  phrase,  every  simple  sentence  in  a  compound  senl 
tence,  and  also  the  latter  itself  as  a  part  of  the  whole,  must  be  brought 
.put  well  cut,  ^nd  sharply  defined  by  the  voice;  thereby  the  scholar, 
anaijy  attains  also  to  the  conscious  perception  of  every  separate  thought, 
^ontamed  in  the  piece  read,  together  with  the  images  and  ideas  thereof. 
.4.t^beeomes  continually  more  and  more  possible  for  him  to  gain  an  insight 
into  the  organism  of  language  in  its  unity.  s 

3.  The  reading  lesson  is  to  be  read  by  teacher  and  by  pupils  in  con- 
^ipmity  With  the  foregoing  requirements,  and,  when  too  long  or  when 
the  ability  of  the  pupils  is  insufficient,  then  by  questioning  let  it  be 
,^rawn  out  by  sections  or  paragraphs  from  the  pupils  themielvesj  or, 
-  where  possible,  let  them  repeat  it  by  sections. 
.  4.  ,  Unintelligible  or  obscure  expressions' which,  in  reading,  question- 
.ing,  and  recitation,  have  been  hronght  to  the  notice  of  the  teacher,  are 
to  be.  e.^plained  to  the  pupils  and  erroneous  ideas  corrected. 
+k  :  •     .u  ^^^'^^^^  'fS3«"^  18  to  be  considered  in  its  separate  sections— 

.that  18  the  principal  or  larger  groups  are  to  be  noticed.  

■  -  •  ^H  l'^^""^!**  thoughts  contained  in  the  separate  sections  or  larger 
groups  of  ^t_hpu^ht^,.are  to  be  sq.M-qyght  out  that  the  learner  becomes 
aware  ol  them.  By  mere  reading,  thesethoughts  pass  in  too  quick 
succession  through  the  child's  mind,  so  that  the  child  often  does  not 
Know  what  he  has  i^ead. 
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7.  The  particular  manner  of  utterance  or  expression  of  these  separate 
thoughts  18  to  be  remarked  upon;  also  the  reference  or  relation  of  these 
thoughts  to  each  other.  Here  the  attention  is  to  be  fixed  upon  the 
separate  sentences  of  the  reading  lesson,  and  the  pupils  mast  learn  to 
perceive  the  signification  of  the  phrases  and  separate  parts  of  the  sen- 
tence, their  relation  to  the  complete  sentence,  and  the  ideas  and  forms  of 
words,  etc.,  thus  iotroduced. 

We  append  some  more  definite  instructions,  again  taken  from  the 
Chicago  Revised  Course  of  Instruction: 


**To  test  the  accuracj  of  the  child's  knowledge  of  wh^at  he  reads,  he 
should  be  encouraged  to  alter  sentences,  substituting  for  some  selected 
words,  words  of  his  own  choosing,  that  shall  change  the  form  but  not 
the  meaning  of  the  passage.  This  exercise  may  embrace  at  first  but  a 
single  word  in  each  sentence,  and  then  may  be  extended  as  the  capacity 
of  the  pupil  may  seem  to  warrant,  until  nearly  or  quite  all  the  words 
are  changed.  In  the  more  advanced  classes,  poetical  selections  may  be 
changed  into  prose.  While  the  definitions  given  by  the  author  should 
not  be  neglected,  the  child  should  be  encouraged,  so  far  as  possible,  to 
give  definitions  of  his  own;,  and  should  be  permitted,  as  indicated  above, 
to  put  his  definition  into  the  plaee  of  the  words  defined,  and  then  to  read 
the  sentence  he  ha«  changed.  This  test  may  be  still  further  extended 
by  requiring  the  pupil  to  embody  the  ^selected  words  in  sentences  of  his 
own  construction..  If  the  teacher  finds  difficulty  in  securing  proper. ex- 
pression in  any  particular  way,  the  remedy  may  be  found  in  asking  a 
question,  the  proper  answer  to  which  would  be  the  difficult  passage,  and 
in  requiring  the  pupil  to  give  the  pas  sage,  as  an  answer  to  the  question 
asked.  - 

"The  advantages  of  concert  reading  will  not  pay  for  a  single  bad 
habit  formed  by  its  careless  use.  The  attention  of  the  class  maybe 
kept  by  other  methods,  one  of  which  is  of  importance  in  the  recitations 
as  well— that  is,  calling  your  scholars  out  of  their  regular  order  of  standi 
ing  or  sitting;  and,  if  need  be,  calling  upon  the  same  person  two  or  three 
times,  until  the  impression  that  he  will  be  called  on  but  once  is  entirely 
xiissipated.  Answers  to  general  questions  connected  with  reading  les- 
sons may  be  given  in  concert.  The  enunciation  of  elemental  sounds 
may  also  be  given  in  concert.  Poetical  selections  which  are  ali-eady 
measured,  may  also  be  given  in  concert,  with  less  difficulty  and  with  less 
danger  than  prose.  While  a  class  is  engaged  in  reading,  the  undivided 
attention  of  the  teacher  should  be  given  to  it.  If  the  attention  of  the 
teacher  be  called  away  necessarily,  the  exercise  should  be  suspended. 

*'  Children  should  be  encouraged  to  criticise  each  other  fairly  and 
justly.  Eaising  the  hand  during  the  progress  of  the  reading  should  not 
be  allowed;  but,  at  its  close,  those  who  have  noticed  errors  should  have 
an  opportunity  of  correcting  them,  provided  always  that  the  critic. can 
illustrate  his  own  criticism.     This  should  be  occasion  ally,  tested. 

^*  An  excellent  teacher  gives  as  the  result  of  her  experience,  this  im- 
portant caution:  '  Children  must  be  taught  to  open  their  mouths  before 
they  can  become  good  readers.*  The  importance  and  value  of  this  sug- 
gestion are  fully  confirmed  by  the  expei^ience  of  all  good  teachers. 

"Frequent  exercises,  varied  according  to  theadvancement  of  pupils, 
in  the  utterance  of  elementary  sounds,  single  and  combined,  should,  be 
most  faithfully  attended  to  before  each  exercise  in  reading.     *.    *     *  , 
While  good  articulation -i^i  not  the  e»(i  of  reading,  it  is  an  essential  means, 
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and  one  without  which  the  true  end — expression  of  thought — can  never 
be  attained. 

"  Th^re  is  no  fault  more  common  in  reading  than  that  of  stumbling, 
hesitating,  catching,  and  repeating.  It  is  but  one  fault,  and  teachers 
should  use  every  effort  to  break  it  up.  The  moment  the  child  shows 
the  first  symptom,  his  case  should  bo  carefully  but  immediatelj'-  con- 
sidered, and  strict  attention  at  once  given  to  its  cure.  It  sometimes 
,  arises  from  the  child's  vocal  organs  getting  the  start  of  his  thoughts, 
and  should  be  cured  by  a  little  hard  study,  until  the  pupil  becomes 
familiar  enough  with  the  thought  to  have  his  mind  keep  ahead  of  his 
voice.  It  sometimes  arises  from  pure  carelessness,  and  its  cure  needs  no 
mention.  It  often  arises  from  the  use  of  books  in  advance  of  the  child's 
capacity,  so  that  reading  becomes  mere  utterance,  without  so  much  as  a 
thought  creeping  in  even  behind  a  word  uttered.  The  case  suggests  its 
own  remedy.  It  sometimes  arises  from  indulgence  in  a  similar  habit  in 
all  other  recitations.  Whatever  its  cause,  its  cure  must  be  certain,  or 
no  progress  is  made,  but  on  the  other  hand,  constant  retrogreBsion. 

**  Improper  breathing  has  much  to  do  with  poor  reading,  an1d  a  variety 
of  breatning  exercises  should  be  practiced  in  connection  with  each  les- 
son. Among  those  most  beneficial  may  be  mentioned:  slow  and  silent 
inhalation  and  exhalation;  quick  inhalation  and  very  slow  and  silent 
exhalation;  quick  inhalation  and  explosive  exhalation;  slow  and  silent 
inhalation  and  explosive  exhalation;  quick  inhalation  and  slow  exhala- 
tion, with  the  utterance  of  some  simple  vowel  sound;  slow  inhalation 
and  explosive  exhalation,  with  the  utterance  of  some  simple  vowel 
sound,  etc.  All  these  exercises  should  be  practiced  by  the  class,  stand- 
ing squarely  and  fairly  upon  their  feet,  with  shpulders  thrown  back  and 
head  in  its  natural  position," 

The  several  Eeaders  give  abundant  phonic  and  elocutionary  rules  and 
exercises.  If  time  permits,  the  exercises  given  in  Murdock  and  Eus- 
selTs  Vocal  Culture  may  be  taken  up.  The  book  should  be  in  every  school 
librai'y. 

Special  attention  should  be  paid  to  the  reading  of  poetry.  It  is  just  as 
easy  to  ti'ain  children  fi'om  the  very  commencement  to  road  poetry  ac- 
coi'ding  to  the  rhythm,  poetical  pauses,  etc.,  as  to  permit  them  to  acquire 
the  so  common  sing-song  style  of  reading  poetry.  In  the  Fourth  Header 
all  needed  instructions  are  given.  Of  course,  in  the  divisions  of  the 
third  grade,  the  pupils  are  not  to  scan  the  poetry  before  reading  it. 
The  teacher  simply  insists  that  the  pupils  read  as  he  i*eads— emjjhasizing 
syllables,  making  pauses,  etc.,  as  they  hear  the  teacher  do, 

5. SPELLING, 

In  spelling,  the  spelling  books  have  been  discontinued,  and  the  mini- 
mum requirement  is  now  that  the  child  be  taught  to  spell  orally,  or 
write  at  dictation,  any  word  or  paragi'aph  of  the  reading  lessons,  and 
the  technical  words  used  in  the  several  branches  taught.  The  reason  for 
this  change  from  spelling-book  lesson  to  the  spelling  of  the  words  with 
which  the  child  becomes  practically  acquainted  in  reading,  writing,  and 
studying,  is  obvious.  The  ultimate  object  of  all  spelling  exercises  is  to 
train  pupils  to  write  words  with  the  proper  letters,  according  to  common 
usage.  As  is  well  known,  the  words  employed  by  a  writer  are  depend- 
ent upon  the  nature  and  extent  of  the  writer's  mental  culture.  The 
mental  culture  of  a  person  will,  therefore,  determine  the  words  he  uses 
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in  writinff,  and  his  art  of  spelling  should  be  co-extensive  with  his  vocaba- 
lary     The  usual  method  has  been  to  present  to  the  learner  a  vocabulary 
of  the  words  which  occur,  or  may  occur,  in  daily  use,  in  conversation, 
in    newspapers,  and  in   current    literature,  including  popular    scienco* 
This  vocabulary  is  arranged,  not  according  to  the  learner.s  mental  de- 
velopment, as  represented  by  the  words  he  will  most  naturally  employ 
at  every  stage,  but  according  to  the  length  of  the  words,  their  deriva- 
tion,  and  classification.     Naturally  enough,  therefore,  the  name  of  a 
thing  is  frequently  presented  long  before  the  idea  of  the  thing  is  presented 
to  the  learner.     The  spelling  book,  or  speller,  as  it  is  usually  called, 
aims  to  anticipate  the  words,  whose  meaning  the  learner  may  learn  in 
his  school.course,  or  in  after-life;  and  it  is  assumed  that  if  the  learner 
can  store  away  in  his  mind  the  spelling  of  these  words,  he  is  fully 
equipped  in  one  of  the  first  requisites  of  composition^good  spellmg. 
L^nfortunately,  this  is  contrary  to  all  mental  laws,  and  hence  it  obstructs 
all  mental  development,  and  is  subvertive  of  the  very  object  aimed  at. 
Spelling  isolated  words,  as  they  are  usually  arranged  and  grouped  in 
spellinl-books,  is  a  mere  waste  of  time.     It  has  a  tendency  to  accustom 
pupils  to  use  words,  or  read  words,  without  associating  a  meaning  with 
them;  for  isolated  words  awaken  and  produce  no  ideas,  and  because 
they  do  not,  pupils  have  no  use  for  them,  are  not  interested  m  them. 
Being  mere  empty  meaningless  signs,  they  are  speedily  eliminated  re- 
iected,  and  forgotten.     « In  Scotland,"  says  Horace  Mann   "the  spelling- 
book  is  call  the  *  spell-book,*  and  we  ought  to  adopt  that  appellation 
here,  for,  as  it  is  often  used  with  us,  it  does  cast  a  spell  over  the  facul- 
ties  of  children,  which  generally  they  do  not  break  ^ov jeavs  jind 
oftentimes,  we  believe,  never.     If  any  two  things  on  earth  shou  d  be 
put  together,  and  kept  together,  one  would  suppose  that  it  ^hfuld  be 
the  idet  of  a  thing  and  the  name  of  a  thing.     The  spelling  book  how- 
ever is  a  most  artful  and  elaborate  contrivance  by  which  words  are 
separated  from  their  meanings,  so  that  the  words  can  be  transferred  into 
the  mind  of  the  pupil,  without  permitting  any  glimmer  of  their  mean- 
ing to  accompany  them.    A  spelling-book  is  a  collection  of  things  without 
the  thing  signified— of  words  without  sense— a  dictionary  without  defi- 
nitions.     It  is  a  place  where  words  are  shut  up  and  impounded  so  that 
their  signification  cannot  get  at  them;  yet  formerly  it  was  the  almost 
universal  practice-and  we  fear  it  is  now  nearly  so-~to  keep  children 
two  or  three  years  in  the  spelling-book,  where  the  mind's  eye  is  averted 
from  the  object,  qualities,  and  relation  of  things,  and  fastened  upon  a 
few  words,  of  themselves  wholly  uninteresting.  ,,      ,     ^    ^^„  ,, 

Various  have  been  the  methods  to  avoid  the  evils  attendant  upon  the 
use  of  Spellers.  Pupils  have  been  required  to  give  the  definitions  of 
the  words  they  were  required  to  spell.  This  the  pupils  were  ab  e  to  do 
by  the  help  of  the  dictionary.  It  was  soon  found,  however,  that  pupils 
could  iust  as  well  repeat  definitions  without  attaching  any  meaning  to 
them  as  they  would  spell  words  without  attaching  any  ideas  to  them. 
The  next  step  was  to  require  pupils  to  incorporate  V'\^«^^^;"  «f,^: 
tences.  If  the  word  was  within  the  comprehension  of  the  pupil,  little 
difficulty  was  met  with;  but  as  soon  as  the  word  was  beyond  the  pupil  s 
understanding,  sentences  were  either  copied  from  the  dictionary,  or  non- 

^^Th^rmenLrird^eficiency  of  pupils  in  spelling  ^^^^been  deplored  ai 
nauseum.     That  this  deficiency  may  be  ascri bed  in  part,  to  the  oonBti  uc- 
tion  of  the  English  language,  cannot  be  doubted.     But,  on  the  o,h 
hand,  the  manntr  of  presenting  the  words  to  be  s^e^led  is  the  primary 
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cause  of  poor  speHiflg.  A  eWld,  like  a  grown-up  man,  will  in  writing 
wo,r  t^K^""''  r^^'  *^1*  ^"«  assimilatid,  partially  at  Tem  T^Sv 
words,  tbe  vooabuJary  of  a  ehUd  is  co-extenaive,  in  a  Ke«eral  way  with 
ts  mental  dejelopment.  Themental  developmentof  a  chHdts  depe£t 
upon  the  studies  ,t  is  pursuing;  and  the  words  occurring  irthTchS 
reading  essons,  geography  lessons,  etc.,  will  be  the  words  of  whrch  it 
can  obtain  a  more  orless  complete  understanding.  These  w^rds  are 
uot_neeessar,ly  shorter  or  longer,  derivative  or  primitive,  A ngb  Saxon 
or  Latin,  according   to   the    child's   advancement.      They  afe  simnlv 

7hIol\u  "'^"r  *'"**  '^^''  ^^"^St"^'  composition,  or  der?vatTon  wSS 
i^t  '''•;'i'""y  be^fssumed  to  understand,  ind  wh i'eh  it  may  use  n  writ- 

;hf-ch?;54^Ve[L*g'Lsr„i^'  ^'^••'  ^^^^^  '^^^  *^^.  P^opei/materiarf:?. 
Rr^Tn^*  '''^'^^^ese  same  words,  and  isolate  them,  and  group  them  in 
Spellers,  and  they  may  still  have  no  meaning  to  the  chHd    ^To  uTder 

tKhHd'vlewr.J'"^  ^T^  '^'  ™f  °'"S'  it  -  frequently  recessai-rtha" 
the  child  views  the^word  m  its  relation  to  other  words^  in  short  in  its 
office  as  part  of  a  thought.  How  true  *his  is  even  in  m;turer  and  more 
tlVf^r^  r"°,t'  T^  l>V«f«'^>-ed  from  the  necessity  our  Ltcograpl^ers 
are  under  to  illustrate  the  meaning  of  words  by  means  of  examnC- 
M.T']  ^^:r''"^*'^,rf*"'^"^'"^^"'^  passages  in  whic=h  the  word  Sur7 
Sr.  .K^^'!'°"  ^0"ld  »;e  of  no  value  in  the  majority  of  ca,,os  Hence 
for  a  child  to  understand  a  word,  it  is  neceasaiy,  first,  that  the  word  be 

,^^  J"h'1?'^'''''T^  "S'  ^"•^  ««««'"^'  t'^at  the  word 'be  not  presented 
thougM'.  '"'  '"  /••^'-t'O'Vthat  is,  as  forming  a  part  of  a  sentence  oJ 

f.^f-'l^f  ^'■"l**'^*^^*  ^•''^''^  «''<'"'<1  be  required  to  spell  only  words 
to  which  ,t  attaches  an  idea,  it  will  be  seen  from  the  above  tEin  the 
majonty^of  cases  a  child  should  spell  a  word  only  as  it  occui^  /n  tJe 
reading  lesson,  or  in  some  other  kison;  that  is,  J  the  word  i^  seen  t 
Its  office  as  part  of  a  thought.  These  considerations  will  show  the 
necessity  of  discarding  Spellers,  and  upon  dependinij  upon  the  ^neml 
lessons  and  exercises  for  the  spelling  lessons.  ^  ^  ^  ^  ^^ 

bpe   ing  depends,  first,  upon  the  knowledge  of  the  letters -composing 

prre^Vrder  Th"at  ,r"  '"^^ .^^''^'y  '-  write  these  letter^ i?  theif 
propel  order.  Ihat  the  second  is  not  a  necessary  result  of  th^  fi.-«f 
must  be  known  -by  all  who  have  taught.  A  child  niay  be  ab le  to  sneH 
a  word  oral  y,  and  yet  make  even  gross  errors  in  wSg  the  wo^-d  to 
mediately  afterwards.  It  takes  years  of  praotice  to  enable  a^hldTo 
write  every  word  just  as  it  knows  it  should-  be  spelled  First  the  ev« 
mus    become  fitted  to  perceive  with  accuracy  worS  their  printed  or 

r^oi     iZT^rn''''  ^"'  '""^^  ''^*™  t*'  t'^^'-  "^"ght  with  eSaccu- 
Kpf -n  ^.''''''"'^'y'  i^^  Pe'^  """St  execute  what-  the  eye  and  ear  perceive 
Herein_  lies  the  whole  secret  of. orthography  peieeive. 

in  this  manner  we  learn  the  spelifnff  of  technical  wouds-or  wm-,1. 

It  will  be  seen  from  the  above,  that  written  spelling  is  the  nWnPinni 
njethod^of    teaching  correct  orthography.     f/o^^K 
!t^t^^^^"  ''l'''f'yo{s^owingt^e  word  in  its  office  al^a^f  at  hou^^ 
It  wil   also  be  clear  that  dictation  exercises  of  isolated  wo^^s  are  n of  .« 
valuable  as  the  writing  at  dictation  of  whole  paragraphTof  E^^^^^ 
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or  of  "tfen  teuc  e  s  u  d  like  tb  cfBe  foun  din  the  bo  ok.  Copying  t  h  e  "d  itf6  refit 
lefiSofis  is  a  useful  and  iiidispern sable  exercise.  ^The  words  tabulated  at 
the  head  of  the  reading  lesson,  Words  in  cotiimon  use,  the  new  words 
occurring  in  object  lessons,  geography,  and  other  lessons,  should  be 
neatly  written  by  the  pupils  On  their  slates  and  on  the  blackboard^  find 
the  more  difficult  Words  should  be  written  in  columns  on  the  blackboard, 
and  frequently  read  and  reviewed,  Biifc  the  first  requisite  in  all  these 
exercises  is  that  the  pupil  be  nerer  allowed  to  write  by  himself.  The 
teacher  must  so  appoint  the  length  and  tinieof  his  exercises  that  he  caii 
oare fully  scrutinize  every  sla-te.  JN"othTng  must  be  allowed  to  be  written 
without  exact  connection;  Inattention  to  this  will  soon  make  the  pTipil 
incorrect  by  familiarity  with  his  own  errors.  Misspelled  words  should 
be  given  to  the  pupil  or  the  class  at  the  next  exercise;  and  it  is  best 
that  the  misspelled  word  be  rewritten  eorrectly,  and  in  such  a  position 
that  the  false  and  true  spelling  may  be  seen  at  a  glance. 

If  by  this  method  even  only  one  page  a  week  be  copied  and  written 
at  dictation,  the  pupil  will  have  advanced  farther  in  orthography  than 
by  spelling  a  dozen  columns  of  the  Speller. 

Oral  spelling  is  not  to  be  discarrded  altogether^  it  is  simply  to  be  rele- 
gated to"  the  subordinate  position  occupied  by  it  in  practical  life.  Fre- 
quent occasions  will  be  found  for  orai  exercises:  and  such  occasions 
•liiust  be  fully  made  use  of.'  At  the  close  of  every  reading  lesson,  the 
words  at  the  head  of  the  lesson,  and  such  words  as  the  teacher  inay 
prelect  from  the  body  of  the  lesson,  should  be  spelt  orally.  It  niust  be 
remembered  that  the  minirnuin  requirement  for  each  division  or  grade, 
is  the  ability  to  spell  orally,  or  write  at  dictation,  any  word  or  para- 
graph of  the  reading  lesson,  and  the  technical  Words  used  in  the  Sev- 
eral branches  taught.  '  ^ 

As  soon  as  the  advancement  of  the  pupil  will  allow,  the  most  general 
rules  of  spelling  and  etymology  should  be  learned  and  constantly 
applied.  A  knowledge  of  the  most  common  prefixes  and  suffixes — so 
indispensable  to  accurate  a;nd  intelligent  spelling— can  be  easily  acquired 
by" any  pupil  reading  in  the  Second  or  Third  lieader.  Care  must  be 
taken,  however,  not  to  enter  too  Soon  upon  word  analysis  proper.  A 
child  may  easily  learn  that  dls]  tin,  etc.,  mean  not;  iind  it  may  be  able 
to  an  aiy  ze  d  i  sli  k  e  i  u  t  o  «  of  a  n  d  ?i  ^e;  b  u  t  i  t  will  re  quire  a  p  ii  p  i  1  f a  r  ni  or  e 
advanced  to  enter  upon  the  study  of  the  roots  of  words. 

6. — INSTRTICTION   IN   LANGUAGE. 

In  the  old  course,  no  special  attention  was  required  to  be  given  to 
instruction  iiilauguage  till  the  sixth  school  year.  Then  grammar  was 
introduced  by  means  of  a  text-book,  and  composition  by  means  of 
-wn'tteii'  eXerCjises. '  In'  fhe  revised  course,  instruction  in  language  is 
r eq uir e d  to  be'  gi v e li  fro ra  t h e  firs t  S c h oO I  y e ar  oh . 

First  School  YfiAti.-^The  pttptl  to  be  required  to  answer  and  speak 
in  complete  sentences.  Spontaneous  expression  of  the  pupiPs  thotights 
tO' bo  encouraged.  Systematic  Correction  of  common  faults  in  the  use 
of  language  to  be  commenced  in  this,  and  continued  through  all  suc- 
ceeding divisions; 

:  Second  School  Y -eak^~ Cofnpositton,-^ At  first  merely  imitative.  Copy- 
ing words  and  sentences  priftted  on  the  blackboard  by" the  teacher.  Vpe 
oi'  period  at  end  of  every  sentence,  and  use  of  capital  in  first  word  of 
every  sentence.  The  children  are  to  be  encouraged  to  write  sentences 
of  their  own  as  soon  as  the  number  of  words  learned  will  permit.j  Just 
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as  soon  as  a  few  names  of  objects,  a  few  words  expressive  of  quality, 
and  a  few  words  of  action  are  learned,  so  that  they  can  be  read  and 
written,  let  such  objects  be  exhibited  and  such  actions  performed  in  the 
presence  of  the  child  as  shall  require,  in  description  or  narration,  the 
use  of  the  words  learned.  Great  care  must  be  taken  not  to  make  these 
exercises  so  difficult  as  to  discourage  the  children.  Spontaneous  efforts, 
even  the  rudest,  should  be  freely  praised. 

Third  School  Year — Composition, — Writing  sentences  containing 
given  words.  Pupils  to  describe  the  pictures  in  their  Eeader,  and  to  be 
encouraged  to  tell  what  they  show.  Short  descriptions  derived  from 
these  pictures  and  from  object  lessons.  Accounts  of  things  done.  Every 
child  in  this  division  should  be  able  to  write  his  own  name,  the  name  of 
his  teacher,  and  of  the  nearest  Post  Office.  Systematic  exercise  in  the 
use  of  have,  do,  he,  see,  and  in  correction  of  common  faults  in  the  use  of 
the  same.  The  work  of  the  term  or  year  should  make  the  pupil 
acquainted  with  the  use  of  the  capitals  for  the  pronoun  I,  and  in  the 
beginning  of  sentences,  in  the  names  of  persons,  days  of  the  week,  the 
month;  also,  the  use  of  the  period  and  the  interrogation  mark. 

Fourth  School  Year — Composition, — Writing  sentences  containing 
words  selected  from  the  reading  lessons.  Descriptions  derived  from 
object  lessons  and  pictures.  Narration  of  actions  performed  by  the 
teacher  and  by  the  pupils  under  the  direction  of  the  teachers.  Punctu- 
ation marks  as  needed. 

Fifth  School  Year — Composition  and  Oral  Grammar, — Writing  sen- 
tences containing  nouns,  verbs,  and  adjectives,  and  selecting  the  same 
from  the  Eeader.  Writing  sentences  predicating  actions  and  qualities 
of  given  objects,  selecting  words  from  the  Eeader  which  denote  action 
and  quality.  Predicating  action  in  time  past,  present,  and  future; 
introducing  modifiers  of  the  verb  (adverbs)  to  tell  where,  how,  and 
when.  The  adverb. — Selecting  words  from  the  Eeader  which  denote 
action  present,  past,  and  future.  Composition  based  on  object  lessons 
and  geographj'  lessons.     Use  of  punctuation  marks. 

Sixth  School  Year — Composition. — Exercises  in  nai'ration.  Descrip- 
tive exercises  to  be  commenced.  Geography  lessons  and  object  lessons 
will  furnish  abundant  material.  Letter  writing.  Use  of  punctuation 
marks,  Graminar, — Oral  deduction  of  rules  for  changing  nouns  from 
singular  to  plural.  Distinction  between  the  forms  of  the  adjectives 
denoting  different  degrees  of  quality.  Subject  and  predicate  to  be  intro- 
duced. Selection  from  the  Eeader  of  the  parts  of  speech  already 
introduced.  Personal  pronouns,  conjunctions*  and  interjections.  Syn- 
thetic exercises,  embracing  modifications  of  subject  and  predicate,  to  be 
introduced  as  rapidly  as  the  progress  of  the  class  will  permit.  Person 
and  gender  of  nouns  and  personal  pronouns. 

Seventh  School  Year — Composition, — Narrative  and  descriptive  exer- 
cises extended.  Letter  writing  from  pupil  to  pupil,  pupil  to  teacher, 
and  pupil  to  parents  and  absent  relatives  on  the  business  and  lessons  of 
the  school.  Manner  of  addressing  letters.  Grammar. — Synthetic  exer- 
cises; the  subject  modified  by  words  and  phrases.  The  predicate 
modified  by  the  same.  The  adjective  and  adverbial  element  to  be  modi- 
fied.  The  verb — transitive  and  intransitive.  The  objective  element. 
Introduction  of  case.  Eegular  and  irregular  verbs.  The  clause  to  be 
introduced.  Selections  from  the  Eeader  of  all  the  parts  of  speech. 
Verb — active,  passive,  and  neuter.  Tense.  Analysis  of  simple  sen- 
tences.    The  subject  a  word,  phrase,  and  clause;  the  predicate  a  noun, 
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an  adjective,  a  verb.     Use  of  Brown's  First  Lines  of  English  Grammar, 
to  page  74,  at  option  of  teacher. 

Eighth  School  Year— (7om;>o5iYion.— Narrative  and  descriptive  exer- 
cises  extended.  Business  letters  may  take  the  place  of  other  letters. 
Grammar — Brown's  First  Lines  completed. 

Under  "Instruction  in  Language"  we  include  instruction  both  m 
grammar  and  in  composition.  These  branches  of  study  are  generally 
made  too  technical,  and  the  result  is  a  skill  in  the  enunciation  of  rules, 
and  an  utter  ignoring  of  those  very  rules  in  speaking  and  writing.  The 
use  of  good  and  correct  language  is  the  result  more  of  habit  than  of 
technical  study.  Hence  "every  exercise  of  the  school-room,  in  which 
words  are  either  spoken  or  written,  should  be  made  an  exercise  in  the 
use  of  language."  "  Great  attention,"  says  Hon.  J.  G.  McMynn,  "should 
be  given  to  the  language  used  in  the  school-room,  both  by  teachers  and 
pupils.  It  should  be  pure  English,  free  from  all  provincialisms;  and 
the  construction  of  the  sentence  should  be  grammatical.  It  is  of  the 
utmost  importance  that  the  teachers  of  our  primary  schools  should  bo 
accurate  in  the  use  of  language;  quick  to  notice,  and  prompt  to  correct 
all  'bad  grammar'  heard  in  their  school-rooms.  No  ^^^^n^r,  no  undue 
expletives,  no  unnecessary  repetition,  no  obsolete  words,  no  violation  of 
orthography  or  syntax  should,  at  any  time,  or  under  any  circumstances, 
be  allowed  to  pass  without  careful  correction.  The  power  of  expres- 
sion  may  be  cultivated  by  'Object  Lessons'  and  conversation.  Pupils 
should  also  be  advised  and  required  to  write  much.  Eecitations  may 
sometimes  be  conducted  by  writing,  and  will  be  found  profitable.  Ques- 
tions should  be  pointed  and  precise;  answers  should  be  coHCise  and 
exact.  Every  answer  should  embrace  a  complete  proposition.  Fre- 
quently the  pupil  gives  the  answer  only  in  part.  Every  exercise,  and 
every  recitation,  should  be  so  conducted  as  to  habituate  the  scholars  to 
correct,  terse,  and  elegant  modes  of  expression.  All  indistinctness  of 
utterance,  all  clipping  of  words,  all  hesitancy  of  speech,  should  at  once 
be  noticed,  and  the  proper  remedies  faithfully  applied." 

The  technical  study  of  grammar  and  composition  must  be  based  upon 
the  reading  lessons.  The  reason  for  this  will  be  plain  from  a  careful 
consideration  of  the  following  extracts  from  an  article  on  the  «  Funda- 
mental Principles  of  Teaching  Language,"  published  in  the  Teacher  for 
May,  June,  and  July,  1873: 

"The  written  language  is,  for  the  scholar,  something  diiferent  from 
the  language  of  ordinary  conversation,  and  even  in  this  latter  he  is  not 
perfectly  accomplished.  How  then  is  the  child  to  be  expected  to  put 
his  thoughts  on  paper  in  written  language  before  the  genius  of  the  lan- 
guage has,  to  a  certain  degree,  ripened  within  him— before  he  has 
acquired  a  knowledge  of  the  most  important  rules  of  grammar?  The 
child  must  necessarily  commit  errors  in  style,  and  the  worst  of  it  is,  h& 
has  no  idea  that  what  he  has  written  can  be  faulty.  He  is  capahlo 
neither  of  understanding  nor  of  feeling  his  errors.  Thus  his  very  exer- 
cises  in  expressing  his  thoughts  in  language  become  the  means  of  cor- 
rupting, of  preventing,  his  sense  of  the  genius  of  the  language,  its 
spirit,  its  feeling.  ,.    ,  .     .     v 

"Above  all  things  else  the  genius  of  the  language  studied  is  to  be 
cultivated;  this,  it  is  easy  to  see,  is  not  attained  by  the  literary  efforts 
of  the  scholar,  but  by  choice  selections  for  reading.     Therefore,  m  order 
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to  cultivate  in  the  learner  the  genius,  the  spirit  of  the  language,  I  am 
most  thoronghly  in  favor  of  assiduous  and  frequent  contemplation,  peru- 
sal, discussion,  copying,  and  committing  to  memory  of  good  selections, 
and  as  thoroughly  opposed  to  premature,  unaided  writing  of  the  Ian- 
guage  studied.  Whoever  confines  himself  in  the  lower  classes  to  this 
will,  in  the  higher  classes,  have  reason  to  rejoice  at  the  result.  But  let 
ns  ask  what  is  the  aim  of  early,  unaided,  written  exercises?  In  orthog- 
raphy and  manner  of  expressing  one's  self  surely  nothing  is  gained,  but 
much  may  be  corrupted.  Is  it  for  the  purpose  of  forcing  children  to 
think?  Let  us  not  forget  that  the  effort  of  the  child  to  think  for  him- 
self and  by  himself  is  often  not  worth  a  penny;  and,  at  the  most, 
exercises  of  this  kind  are  merely  a  mechanical  effort,  the  occasion  for 
the  exercise  of  the  memory.  The  teacher  who  thinks,  will  in  his  teach- 
ings in  the  school-room  sufficiently  incite  thought  in  his  pupil. 

'^Instruction  in  language  is  to  be  associated  with  selections  for  reading. 
The  aim  of  instruction  in  language  is  not  to  add  to  the  knowledge 
(historical,  geographical,  or  other,)  of  the  pupil;  just  as  little  has  it  for 
aim  to  exercise  the  power  of  thought.  Certainly,  instruction  in  lan- 
guage will  be,  should  be,  and  must  be  an  exercise  of  the  thinking 
powers,  but  this  is  not  its  aim.  Such  instruction  is  rather  mutual 
action,  reciprocal  effect  of  thought  and  speech.  For  this  reason  the 
so-called  ^exercises  in  thinking'  can  he  advantageously  combined  with 
the  teaching  of  language,  and  vice  versa;  at  least  they  may  mutually  aid 
each  other. 

"  The  aim  of  instruction  in  language  is  this: 

'^First — To  make  the  language  of  literature,  oi',  what  should  be  the 
same  thing,  of  cultivated  people,  intelligible  to  the  pupil. 

^^Second — To  render  the  pupil  capable  of  expressing  himself  in  the 
language  studied. 

"  Without  the  first,  the  second  is  not  possible;  let  the  first  be  attained 
and  the  second  comes  of  itself. 

"If  the  real  purpose  of  instruction  in  language  is  expressed  in  the 
above  words,  then  the  firsf  and  indispensable  means  thereto  is  the 
speaking  in  a  cultivated  st^^le  to  the  pupils,  and  the  reading  to  them 
of  select  literature  from  books.  Such  means  will  effect  more  than  all 
other  means  together. 

"  But  that  this  method  should  have  its  full  influence,  instruction  in 
language  has,  for  its  task,  to  guide  the  learner  and  to  accustom  him  not 
merely  to  the  intelligent  comprehension  of  thoughts  spoken,  written,  or 
printed,  but  also  to  the  manner  in  which  those  thoughts  are  expressed. 
But  this  guiding  and  this  familiarizing  of  the  learner,  is  less  easily 
effected  by  means  of  what  is  spoken  than  by  means  of  what  is  done; 
that  is  of  what  lies  printed  or  written  before  the  pupil,  whereby,  at  the 
same  time,  the  receptive  power  of  the  mind  is  aided  by  a  second  sense, 
that  of  the  eye.  For  example:  is  it  not  quite  another  thing  when  the 
scholar  sees  before  him  the  changes  in  the  declension  of  a  word,  from 
what  it  is  when  he  has  to  find  out,  merely  by  the  ear,  what  changes  the 
word  undergoes?  Hence  the  knitting  on,  if  we  may  use  the  expression, 
of  the  instruction  given  in  language  to  some  piece  selected  for  reading, 
is  far  preferable  to  every  other  art  and  manner  of  teaching, 

"Here  the  groundwork  is  laid  on  which  the  teaching  of  grammar  is 
to  be  built  up,  and  hereby  the  pupil  learns  to  feel  those  forms  of  speech, 
and  the  relations  of  the  different  parts  of  a  sentence  to  each  other, 
which  it  is  the  province  of  grammar  to  elucidate.  From  the  language 
itself  the  child  learns  to  discover  the  rules  of  the  language,  and  this  is 
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exactly  as  it  should  be.  In  the  old  method  of  teaching  language  it 
would  never  occur  to  the  child  in  reading  to  think  of  the  structure  of  a 
sentence,  of  its  separate  parts,  its  principal  words,  etc.  In  the  new 
method  the  child  will  and  must  learn  early  to  think  of  these  things, 
because,  in  exercises  of  expression,  he  has  become  familiar  with  them. 
What  an  advance  in  the  linguistic  career  of  the  scholar! 

"Let  it  not  be  understood  that  in  the  teaching  of  language  the  read- 
ing of  detached,  though  complete,  sentences  is  sufficient,  but  the  reading 
must  be  of  selections  taken  as  a  whole,  finished  in  themselves,  in  style 
and  in  thought. 

"  Taken  in  a  wide  sense,  the  teaching  of  language  in  our  schools  has 
for  its  purpose  to  regulate,  correct,  and  enlarge  the  pupil's  sphere  of 
thought;  to  practice  him  in  the  certain  and  quick  comprehension  of 
what  he  reads  and  hears,  and  in  the  clear  and  correct  expression  of  his 
own  thoughts  and  of  the  thoughts  of  others.  This  purpose  is  accom- 
plished principally  by  means  of  varied  exercises,  and  by  cultivating  the 
feeling  of  the  genius  of  the  language.  Thus  our  teaching  of  language 
aims  at  making  the  language  of  eloquent  discourse  and  literature  intel- 
ligible to  the  pupil," 

In  speaking  of  reading  (see  page  25*,  et  seq,),  we  explained  the  com- 
position of  a  complete  reading  lesson,  and  gave  also  the  requisites  for 
correct  and  good  reading.  The  conditions  there  given  being  fulfilled,  i 
and  the  requirements  satisfied,  the  foundation  is  laid  to  enable  the  pupil 
to  express  himself  in  grammatical,  refined,  and  elegant  language.  The 
means  are  thus  indicated  which  are  to  be  used  by  the  teacher  in  order 
to  accomplish  the  purpose  of  instruction  in  language.  By  the  applica- 
tion of  these  means  more  will  be  gained  in  enabling  learners  to  under- 
stand and  use  written  language  than  by  all  other  methods  heretofore  in 
use.  Let  us  now  designate  the  main  points  in  the  plan  of  teaching  lan- 
guage; these,  however,  need  not  necessarily  be  considered  in  the  follow- 
ing order:  * 

"This  instruction  is  to  be  given  conjointly  with  a  reading-lesson. 
The  reason  why  is  found  in  the  foregoing.  But  it  is  not  meant  by  this 
that  all  oral  instruction  or  discussion  in  regard  to  language,  not  con- 
nected with  a  reading- lesson,  is  to  be  avoided.  On  the  contrary,  such 
separate  discourse  is  often  advisable."  To  connect  in  the  most  profit- 
able manner,  instruction  in  language  with  object  lessons  especially,  it 
is  a  prerequisite  that  such  lessons  be  conducted  as  indicated  in  the  con- 
cluding paragraphs  of  our  article  on  Mental  Discipline*    (See  page  24*.) 

The  manner  of  reading,  explaining,  and  analyzing  the  reading  lesson 
was  pointed  out  above,  page  25*.  For  the  sake  of  the  perspicuity, 
however,  we  repeat  wbat  we  said  there: 

"  1.  The  reading  lesson  is  to  be  read  by  teacher  and  by  pupils  in  con- 
formity with  the  requirements  given  on  page  93,  and  when  too  long,  or 
when  the  ability  of  the  pupil  is  insufficient,  then,  by  questioning,  let  it 
be  drawn  out  by  sections  or  paragraphs  from  the  pupils  themselves;  or, 
when  possible,  let  them  repeat  it  by  sections. 

"  2.  Unintelligible  or  obscure  expressions  which,  in  reading,  question- 
ing, and  recitation,  have  been  brought  to  the  notice  of  the  teacher,  are 
to  be  explained  to  the  pupils,  and  erroneous  ideas  corrected. 

"  3.  The  reading  lesson  is  to  be  considered  in  its  separate  sections — 
that  is,  the  principal  or  larger  groups  are  to  be  noticed. 

'<4.     The  different  thoughts  contained  in  the  separate  sections  or 
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larger  groups  of  thoughts  are  to  be  so  brought  out  that  the  learner 
becomes  aware  of  them.  By  mere  reading,  these  thoughts  pass  in  too 
quick  succession  through  the  child's  mind,  so  that  often  the  child  does 
not  know  what  he  has  road. 

"5.  The  particular  manner  of  utterance  or  expression  of  these  sep- 
arate thoughts  is  remarked  upon;  also  the  reference  or  relation  of  these 
thoughts  to  each  other,  and  herewith  we  enter  upon  the  proper  and 
peculiar  sphere  of  instruction  in  language.  Here  the  attention  is  to  be 
fixed  upon  the  separate  sentences  of  the  reading  lesson,  and  the  pupils 
must  learn  to  perceive  the  signification  of  the  phrases  and  separate  parts 
of  the  sentence,  their  relation  to  the  complete,  sentence,  and  the  ideas 
and  forms  of  words,  etc.,  thus  introduced.  Still  further,  this  will  lead 
us  to  notice  classes  and  families  of  words,  separate  words,  and  the  man- 
ner of  writing  them.  In  this  treatment  of  Instruction  in  Languages 
in  its  essential  characteristics,  we  would  offer  to  consideration  the  fol- 
lowing points  confirmed  by  our  own  experience: 

"  1.  !Not  to  dwell  too  long  upon  the  reading  of  one  and  the  same 
piece.  In  general,  bnt  few  lessons  are  to  be  given  to  one  selection. 
Otherwise,  besides  the  danger  of  losing  the  interest  of  the  pupil,  we 
also  fail  of  onr  aim  in  bringing  before  the  young  mind  many  and  varied 
forms  and  structni-es  of  language — language  pictures — and  neglect  many 
other  things  ah^eady  mentioned.  What  one  is  thus  obliged  to  omit  in 
regard  to  one  piece  selected  for  reading,  can  be  introduced  in  regard  to 
future  ones. 

"  2.  In  this  method  of  linking  instruction  in  language  to  a  reading 
lesson,  it  is  necessary  to  keep  to  some  systematic  order  of  gradual 
progress.  By  this  I  mean  that  the  teacher  is  not  to  lay  hold  indis- 
criminately of  some  reading  lesson,  and  then  speak  promiscuously  of 
grammar,  orthography,  etc.;  but  that,  having  fixed  upon  the  subject- 
matter  to  be  taught,  and  ai'ranged  it  in  the  form  of  a  successive  series,  he 
shall,  in  connection  with  this  selection  for  reading,  take  up  one  or  more 
of  these  themes  according  to  their  orcier.  Whatever  is  introduced  that 
is  new  to  the  scholar,  must  be*  held  before  him  until  he  has  obtained  a 
conscious  knowledge  of  it,  although  it  may  not  be  possible  to  dwell 
upon  it  till  it  becomes  fixed  in  his  mind.  Hence,  the  advancement  made 
is  but  slow.  If  necessary,  one  and  the  same  theme  may  be  made  the 
subject  of  several  selections  for  reading.  When  the  whole  series,  or  a 
greater  part  of  it,  has  been  concluded,  then  make  a  summary  review. 

"3,  What  has  already  been  treated  of  is  to  be  renewed,  and  fixed  in 
the  mind  of  the  learner  by  continual  I'epetition.  This  can  be  done,  in 
part,  in  reading  lessons  in  which  something  new  is  to  be  developed,  and, 
partly,  in  reading  lessons  selected  at  pleasui'e,  solely  for  the  purpose  of 
review. 

"4.  Minor  items,  for  example,  that  an  interrogation  point  is  placed 
after  a  direct  question;  that  the  name  of  a  person  is  always  commenced 
with  a  capital  letter;  as,  also,  the  particular  place  in  which  he  resides, 
etc.,  may  be  introduced  at  pleasure,  wherever  the  reading  lesson  offers 
opportunity. 

"5.  It  is  not  necessary,  in  the  discussion  of  a  reading  lesson,  studi- 
ously to  exclude  all  and  everything  which,  according  to  the  teacher's 
plan,  should  be  fully  treated  of  only  at  a  later  period.  If  an  especially 
appropriate  opportunity  offers,  or  if  it  is  necessary  to  the  understanding 
of  anything,  then,  so  far  as  needed,  let  the  teacher  make  previous  men- 
tion of  these  things. 

"6,     Oral  instruction  is  to  be  aided  by  written  exercises.     Of  this  it 
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is  necessary  to  speak  more  fully.  The  need  of  such  written  exercises 
rests  not  merely  on  the  desire  to  fill  up  certain  school  hours,  or  to  give 
suitable  employment  to  the  child  at  home,  but  also  on  the  fact  that  in 
oral  exercises  the  minds  of  the  scholars  of  the  class  are  not  all  equally 
active,  that  we  cannot  take  so  especial  a  hold  of  the  thought  of  each 
as  in  written  exercises.  As  a  rule,  in  oral  questioning,  only  the  one  to 
whom  the  question  is  addressed  becomes  fully  active  in  thought;  while 
with  a  larger  part  of  the  remaining  scholars,  who  are  interested  to  a 
greater  or  less  degree,  the  attention  paid  is,  at  least,  less  spontaneous. 
In  written  exercises,  on  the  contrary,  every  scholar  must  give  his  full 
attention  and  turn  his  whole  mental  power  to  the  subject  before  him. 

**To  obtain,  in  oral  exercises,  from  each  pupil  the  same  degree  of 
spontaneous  activity  which  is  aroused  by  written  exorcises,  would  in- 
volve a  greater  expenditure  of  time  than  a  teacher  can  usually  afford. 
The  teacher  would  never  have  time  enough  to  convince  himself  whether 
each  separate  scholar  had  fully  comprehended  the  subjeot  spoken  of,  or 
to  what  degree  he  had  comprehended  it.  Thus,  for  this  reason,  too,  are 
written  exercises  necessary,  if  the  teacher  does  not  wish  to  go  on  build- 
ing up  a  structure  without  knowing  befoi*ehand  that  a  sure  foundation 
has  been  laid  by  each  of  his  pupils.  The  examination  of  these  written 
tasks  will  first  render  it  possible  for  him  to  gain  a  correct  knowledge  of 
the  result,  in  each  of  his  pupils,  of  his  teaching,  while,  at  the  same  tinie, 
it  will  serve  as  a  necessary  guide  for  subsequent  oral  instruction;  such 
knowledge  is,  moi'eover,  indispensable  to  every  teacher  who  does  not 
desire  to  beget  in  his  pupils  a  knowledge  that  is  broken,  disjointed,  un- 
connected, and  often  erroneous.  But  granted  that  the  teacher  has  suffi- 
cient time  for  such  oral  exercises,  he  would  hardly  avoid  a  certain  sense 
of  tediousness,  which  enters  with  the  diminution  of  mental  activity  in 
a  majority  of  the  pupils.  It  would  be  chiefly  among  the  most  ready 
and  capable  scholars  that  a  condition  of  restlessness  and  uneasiness 
would  arise  as  soon  as  the  teacher  should  be  forced  (an  unavoidable  cir- 
cumstance) to  busy  himself  with  those  naturally  more  dull.  Nothing 
is  more  dangerous  to  the  child's  interest  in  learning,  and  also  for  dis- 
cipline, than  this  sense  of  tediousness  and  the  uneasiness  and  discomfort 
proceeding  from  it.  Hence  oi'al  exercises  must  often  be  interrupted  at 
a  point  when,  for  a  larger  or  smaller  part  of  the  pupils,  it  is  necessary 
to  continue  them.  This  continuation  constitutes  the  written  exercises 
which  again  force  the  more  capable  scholars  to  spontaneous  activity. 

"The  result  of  all  this  is  the  necessity  of  written  exercises  demanded 
by  instruction  in  language  in  its  different  branches;  and,  from  these 
points  of  view,  instruction  in  language,  in  its  treatment  of  each  of  its 
difterent  subjects,  divides  itself  into  three  departments.  These  are; 
First — Awakening  of  the  intellect.  Second — Oi'al  exercises.  Third — 
Written  exercises. 

"The  question,  as  to  what  constitutes  the  special  province  of  these 
written  exercises,  is  easily  answered  by  pointing  out  that  they  should 
bo  nothing  else  than  a  continuation  of  the  oral  exercises.  One  must 
also  know  what  oral  exercises  are  to  be  linked  to  every  rule  of  orthog- 
raphy, grammar,  or  rhetoric  which  has  come  under  discussion  with  the 
pupils.  Since,  howevei*,  all  oral  instruction  cannot  be  adapted  to  writ- 
ten exercises — many  because  requiring  too  much  assistance  from  the 
teacher,  others  because  too  lengthy  for  written  recital,  or  because  be- 
yond the  orthographic  skill  of  the  pupils — a  selection  must  be  made 
suited  to  conditions,  and  what  is  to  be  required  stated  somewhat  in  this 
form;  All  oral  exercises  must  also  be  prepared  in  written  form,  so  soon 
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as  this  form  does  not  exceed  the  capacity  of  the  pupils.  The  more 
nicely  graduated  the  steps  of  the  course,  from  easier  to  more  difficult, 
which  the  teacher  follows  in  these  exercises,  so  much  greater  the  num- 
ber of  exercises  possible." 

7. — ARITHMETIC, 

Arithmetic,  in  the  old  course,  was  taught,  during  the  first  school  year, 
by  use  of  objects,  as  beans,  marbles,  numeral  frames,  etc.;  Arabic  and 
Eoman  numerals  to  ten,  might  be  taught  from  blackboard;  counting  to 
one  hundred.  The  revised  course  provides  that  clear  and  ready  percep- 
tions of  numbers  from  one  to  ten  are  to  be  developed  by  use  of  objects, 
and  at  every  successive  step  all  possible  additions,  subtractions,  multi- 
plications, and  divisions  of  integral  numbers  are  to  be  learned  within 
each  limit  as  it  is  reached. 

For  the  secotid  school  year,  the  old  course  taught  Eoman  numerals  to 
fifty,  counting  by  twos,  threes,  fives,  and  tens,  to  two  hundred;  adding 
and  subtracting  to  fifty,  using  no  figure  larger  than  six.  The  revised 
course  requires  exercises,  mental  and  written,  in  addition,  subtraction, 
multiplication,  and  division  of  numbers,  from  ten  to  twenty-five,  in  con- 
tinuation of  the  work  laid  down  for  the  preceding  year;  clear  and  ready 
perceptions  of  numbers  from  ten  to  one  hundred.  The  child  having  ob- 
tained clear  perceptions  of  the  enumeration  of  tens,  the  same  work  must 
be  performed  upon  them  which,  in  the  preceding  year,  was  performed 
upon  units,  but  with  this  difference:  that  while  tens  are  to  be  added  to 
tens,  or  subtracted  from  tens,  they  are  to  be  multiplied  or  divided  by  no 
number  exceeding  nine. 

In  the  third  school  year,  the  old  course  introduced  Eobinson's  Pro- 
gressive Primary  Arithmetic  to  page  forty-two;  required  counting  by 
twos,  fives,  tens,  and  twenties,  to  two  hundred,  forward  and  backward; 
Eoman  numerals  to  two  hundred.  The  revised  course  retains  the  text- 
book, at  option  of  teacher,  and  requires  exercises  in  notation  and  numer- 
ation to  one  thousand;  exercises,  mental  and  written,  in  addition,  sub- 
traction, multiplication,  and  division  of  numbers  within  one  hundred,  the 
sum  or  product  in  no  case  to  exceed  one  hundred;  in  addition,  subtrac- 
tion, and  multiplication,  the  units  to  be  added,  subtracted,  or  multiplied 
first,  then  the  tens;  principles  of  carrying  forward  and  borrowing  illus- 
trated; in  division, the  tens  to  be  divided  first,  then  the  units;  multiplier 
and  divisor  not  to  exceed  nine;  same  operations  to  be  performed  upon 
hundreds  as  performed  in  preceding  years  upon  units  and  tens;  ideas  of 
vulgar  fractions  to  be  developed,  notation  of  same  to  be  taught  to 
ninths;  same  operations  upon  these  fractions  as  upon  the  numbers  from 
one  to  ten  in  the  first  school  year;  Eoman  numerals  to  C. 

For  the  fourth  year,  the  old  course  provided  Eobinson's  Progressive 
Primary  completed;  multiplication  table  taught  forward  and  backward 
as  far  as  six  times  twelve;  slate  and  blackboard  drill  exercises  in  addi- 
tion, subtraction,  multiplication,  and  short  division  daily.  The  revised 
course  provides  enumeration  and  notation  to  millions;  exercises  in  addi- 
tion, subtraction,  multiplication,  and  division  of  numbers  to  one  million, 
multipler  and  divisor  not  to  exceed  nine;  reduction  of  mixed  numbers  to 
improper  fractions,  and  the  contrary;  division  of  fractions  having  one 
for  numerator  by  whole  numbers  (divisor  not  to  exceed  nine),  illustrated 
objectively;  Eoman  numerals  finished;  Eobinson^s  Progressive  Primary 
Arithmetic  finished,  at  option  of  teacher. 

For  the  remaining  school  years  the  revised  coarse  remains  the  same 
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as  the  old  course,  except  that  Eobinson's  Eudiments  of  Arithmetic  has 
been  substituted  for  the  Progressive  Practical,  in  the  fifth  and  sixth 
school  years. 

Mental  arithmetic  holds  the  first  place  in  importance  in  e very-day  life, 
for  the  greatest  part  in  common  business  computations  is  done  without 
the  aid  of  paper,  slate,  or  pencil.  Accuracy  in  analysis,  and  facility  in 
computation,  are  the  aims  of  the  study  of  mental  arithmetic;  and  the 
analysis  of  the  examples  in  mental  arithmetic  are  usually  the  best  means 
of  leading  to  a  solution  of  the  more  difficult  problems  of  written  arith- 
metic. Hence,  mental  and  written  arithmetic  should  be  always  com- 
bined. 

Whilst  written  arithmetic  is,  so  to  say,  reduced  to  a  secondary  posi- 
tion, yet  it  is  of  the  utmost  importance  to  teach  it — on  the  slate  and 
blackboard,  from  the  lowest  class  upwards.  The  analysis  furnished  by 
mental  arithmetic  should  be  frequently  written  out  in  full,  so  as  to  serve 
as  a  model  for  the  solution  of  more  difficult  problems  in  written  arith- 
metic involving  the  same  principle.  But  the  rule  must  be  always,  that 
every  example  in  written  arithmetic  which  readily  admits  of  it,  should 
be  solved  without  the  aid  of  slate  and  penciL 

The  child  is  not  to  be  tanght,  cannot  be  taught,  the  science  of  number. 
The  child  can  deal  with  number  only  as  a  property  of  bodies.  Hence, 
the  child's  ideas  of  number  are  dependent  on  the  actual  presentation  of 
objects;  and  every  step  in  arithmetic  must  be  illustrated  by  the  things 
which  the  child  sees  about  it.  Every  relation  between  numbers,  every 
principle  of  arithmetic,  whether  of  numeration  or  of  one  of  the  four  fun- 
damental  operations,  must  be  taught  by  the  help  of  objects,  such  as  the 
balls  of  the  abacus,  marbles,  pencils,  sticks,  or  marks  on  the  blackboard, 
etc.  In  the  first  school  year  units  are  considered;  in  the  second  school 
year  units  are  grouped  in  fens,  and  tens  are  considered;  in  the  third 
school  year  tens  are  grouped  into  hundreds,&nd  hundreds  are  considered. 
To  teach,  as  above  indicated,  in  the  first  school  year,  single  objects  are 
presented  to  the  class;  in  the  second  school  year,  groups  of  objects  con- 
sisting of  ten  each;  in  the  third  school  year,groupsof  objects  consisting 
of  one  hundred  each. 

Under  the  old  course,  arithmetic  was  seldom  taught  until  the  child 
was  old  enough  to  use  a  text-book;  and  there  were  plenty  schools  in 
which  pupils  of  three  or  four  years  standing,  and  who  were  reading  in 
the  Third  or  Fourth  Eeader,  had  received  no  instruction  whatever  in 
arithmetic,  except,  perhaps,  in  counting  to  one  hundred.  When  arith- 
metic was  taught,  it  was  mainly  by  requiring  pupils  to  memorize  tables 
and  combinations.  Thus,  addition,  subtraction,  multiplication,  and  di- 
vision were  taken  in  their  regular  order.  First,  in  the  Primary  Arith- 
metic, then  in  the  Intellectual,  and  thirdly,  in  the  Practical.  Each  of 
them  began  with  addition,  and  every  year  or  two  the  pupil  found  him- 
self confronted  by  the  old  processes  in  their  regular  order.  Grube, 
Wiedeman.and  others  proposed  a  different  system.  Xrrube,  "  within  the 
limits  of  the  small  numbers,  took  up  each  of  them,  commencing  with  1, 
and  taught  the  child  all  there  is  to  know  about  it,  before  he  passed  over 
to  another  number.  Treating,  for  instance,  the  number  2,  he  made  the 
children  perform  all  the  operations  that  are  possible  within  the  limits  of 
this  number,  no  matter  whether,  in  the  usual  classification,  they  are 
called  addition,  subtraction,  multiplication,  or  division.  The  child  had 
to  see  and  to  keep  in  mind  that  1+1=2,  2X1=2,  2—1=1,  2't-1=2, 
etc.  The  whole  circle  of  operations  up  to  2  was  exhausted  before  the 
child  progressed  to  the  consideration  of  the  number  3,  which  was  to 
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be  treated  in  the  same  way.  Why  adhere  to  the  more  sciefltific  catego- 
ries of  addition,  etc.,  in  the  primary  grade,  when  they  do  not  help  to 
make  the  subject  any  clearer  to  the  child?  The  first  four  processes  are 
naturally  connected,  and  will  appear  so  in  the  child's  mind.  If  you  take 
away  1  from  2,  and  1  remains,  the  child,  from  knowing  this,  also  under- 
stands implicitly  the  opposite  process  of  adding  1  to  1,  and  its  result. 
Multiplication  and  division  are,  in  the  same  way,  nothing  but  another 
way  of  adding  and  subtracting,  so  that  we  might  say  one  operation  eon- 
tains,  and  may  be  shown  to  contain,  all  the  others.  *  You  must  teach 
the  child  to,  know  the  numbers  in  some  one  way  or  other,*  says  Grube, 
'  but  to  know  a  number  really  means  to  know  also  its  most  simple  rela- 
tions to  the  numbers  contained  therein/  Any  child,  however,  who 
knows  a  number  and  its  relation,  must  be  able  also  to  perform  the 
operations  of  adding,  subtracting,  etc.,  with  it,  for  they  are  the  direct 
result  of  comparing  or  *  measuring '  two  numbers  with  each  other.  Only 
when  the  child  can  perform  all  these  operations,  for  instance,  within  the 
limits  of  2,  can  it  be  supposed  really  to  have  a  perfect  knowledge  of  this 
number.  So  Grube  takes  up  one  number  after  the  other,  and  compares 
it  with  the  preceding  ones,  in  all  imaginable  ways,  in  regard  to  addition, 
subtraction,  multiplication,  and  division.  This  comparing,  or  '  measur- 
ing/ takes  place  always  on  external,  visible  objects,  so  that  the  pupil  can 
see  the  objects,  the  numbers  of  which  he  has  to  compare  with  each 
other.*' — Louis  Soldan,  Assistant  Superintendent  of  Saint  Louis  Public 
Schools. 

This  method  of  teaching  arithmetic  rests  not  only  on  a  sound  philo- 
sophical basis,  but  it  has  proved  superior  in  practice  to  the  methods  in 
Bse  before  its  invention.  To  illustrate  the  method,  an  outline  is  given 
of  the  work  required  to  be  gone  through  with  in  the  first  three  school 
years. 

Instead  of  first  teaching  to  count  from  1  to  2,  atid  then  to  add  from 
1  to  10,  etc.,  the  number  2  is  first  taken,  then  the  number  3,  then  4, 
and  so  on,  counting  as  far  as  each,  adding,  subtracting,  multiplying,  and 
dividing  each,  in  every  way  possible,  without  using  any  figure  not  yet 
reached. 

In  this  method  there  are  ten  steps  for  mental  reckoning,  and  twelve 
for  slate  exercises,  thus: 

A.  Mental  exercises  (take  the  number  3,  for  example): 

1.  Making  the  number.     (I  -|-  1  -|-  1.) 

2.  Counting  forwards.     (1,  2,  3.) 
3. ".  Counting  backwards.     (3,  2,  1.") 

4.  Addition.     (2+1.     1  +  2.) 

5.  Subtraction.     (3—1.     3  —  2.     3  —  3.) 

6.  Multiplication.     (3  x  L     I  X  3.) 

7.  Analysis.     (3  =  2+1.     3=x=l  +  l  +  l) 

8.  Division.     (3 -f- 3.     3-4-2.) 

9.  Comparison.     (3  is  1  more  than  2;  2  more  than  1.) 

10.  Illustrative  problems.     (Charles  has  2  slates  and  has  bought  1 
more;  how  many  slates  has  Charles  now?) 

B.  Slate  exercises. 

11.  Most  of  the  above  exercises,  with  various  marks. 

12.  The  same  in  figures.     (2+1  =3.     1  +  2  =«  3.) 

It  is  considerable  work  to  thoroughly  go  through  these  exercises  on 
every  number  from  1  to  10,  but  it  can  be  completed  in  the  first  school 
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year;  and,  being  done,  we  may  be  assured  that  the  pupils  will  not  only 
have  a  satisfactory  idea  of  these  numbers,  but  will  also  have  laid  a 
good  foundation  for  their  future  progress  in  arithmetic. 

PEACTICAIr  ILLUSTRATION    OP  THIS    METHOB,    TAKING  THE   NUMBER   TWO. 

A. — Mental  Exercises. 

I.  Composing  the  Number — Show  me  one  hand.  How  many  hands 
are  there?  There  is  one  hand.  Can  you  show  me  one  hand  more? 
Eepeat:  there  is  one  hand  more.  How  many  hands  are  there  now? 
How  many  hands  have  you  then?  We  have  two  hands.  The  same 
exercise  with  arms,  eyes,  cheeks,  ears,  etc. 

How  many  ears  has  a  cat?  A  cat  sometimes  catches  a  little  mouse. 
How  many  ears  does  the  mouse  have?  etc.,  etc. 

II.  Counting  Forwards. — I  place  one  soldier  on  the  desk,  and  at  a 
little  distance,  two  soldiers.  How  may  soldiers  are  here?  Two.  Re- 
peat: there  is  one  soldier,  there  are  two  soldiers. 

The  same  exercise  with  balls  on  the  abacus,  and  with  other  objects. 

Blackboard. — I  write  one  dot,  and  at  a  little  distance,  two  dots.  How 
many  dots  are  here?  One.  How  many  here?  Two.  Now  we  will 
count  quickly:  one,  two.  What  comes  first?  One.  What  next? 
Two. 

We  have  now  counted.  What  have  we  done?  Because  we  first  said 
the  smaller  number,  one,  and  then  the  number  that  means  more  than 
one,  two,  we  say  we  have  counted /orio«r^5.  What  do  we  say?  Now, 
count  forwards  once  more.     Again,  louder. 

III.  Counting  Backwards. — Watch  closely  what  I  am  going  to  do." 
How  many  balls  have  I  here?  Two.  How  many  here?  One.  How- 
many  came  first?  Two.  How  many  next?  One.  When  we  count  this 
way  which  number  must  we  take  first?  Two.  Which  then?  One.  So, 
now  we  count  two,  one.  Count  that  way  yourselves.  This  time  we 
have  said  the  larger  number  first,  and  then  the  smaller,  have  we  not? 

The  same  with  other  objects.  Eepeat  this  many  times,  always  with 
new  objects. 

On  the  Blackboard, — How  many  crosses  have  I  made  here?  Two. 
How  many  here?  One.  Which  do  we  take  first,  the  most  crosses,  or 
the  fewest?     The  most.     And  then?     The  fewest. 

When  we  count  this  way,  first  saying  the  greater  number,  and  then 
the  smaller,  we  count  backwards.  What  do  we  do?  You  may  count 
backwards  once. 

The  same  with  other  marks. 

Now  let  us  see  if  we  can  count  forwards  again.  Give  attention  to 
what  I  write  on  the  blackboard.  (I  |  |  .)  Count.  Look  again, 
(II        j  .)     How  must  you  count  this?     Backwards.     Count. 

IV.  Addition. — Hold  up  one  hand.  How  many  hands  are  there? 
Hold  up  one  hand  more.  Bepeat:  here  is  one  hand  more.  How  many 
hands  are  there  in  all?  Repeat:  one  hand  and  one  hand  more  are  two 
hands. 

The  same  with  other  objects;  bat  always  let  the  answers  be  given  in 
a  complete  sentence,  thus:  One  finger  and  one  finger  more  are  two 
lingers.  One  soldier  and  one  soldier  more  are  two  soldiers.  One  ball 
and  one  ball  more  are  two  balls. 
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On  the  Blackboard, — What  have  I  made  on  the  blackboard  now?  (One 
ring.)  What  have  I  made  again?  (One  ring  more.)  How  many  rings 
are  there  in  all?  One  ring  and  one  ring  more  are  two  rings.  Eepeat  it 
after  me.  One  line  and  one  line  more  are  two  lines.  One  dot  and  one 
dot  more  are  two  dots.  One  cross  and  one  cross  more  are  two  crosses. 
But  we  can  say  this  a  shorter  wayj  we  can  say  one  and  one  are  two. 
What  can  we  say? 

V.  SuBTBACTioN. — How  many  fingers  am  I  holding  up?  Two.  How 
many  fingers  are  there  then?  Two.  Now,  watch  carefully.  (I  bend 
one  finger  slowly  down.)  Are  there  two  fingers  now?  No.  How  many 
are  there?  One.  How  many  fingers  have  I  taken  away?  One.  How 
many  fingers  remain,  then,  if  you  take  one  finger  from  two  fingers? 
When  you  take  one  finger  from  two  fingers,  one  finger  remains. 
The  same  with  other  objects. 

We  can  say  this  a  shorter  way,  also;  we  can  say:  one  from  two 
leaves  one;  or,  two  less  one  is  one. 

Two  boys.     How  many  boys  do  you  see  by  me?     Two.     I  will  put 
one  of  them  behind  the  door.     How  many  do  you  see  now?    One.    How 
many  boys  less  than  there  were?     One.     How  many  were  there  at  first? 
Two.     When  there  is  one  boy  less  there  is  only  one  boy;  so  we  can  say; 
two  boys  less  one  boy  leaves  one  boy.     Eepeat  that.     Or  we  can  say  it 
shorter;  two  less  one  is  one.     How  can  we  say  it? 
Look  at  something  quite  new  which  I  am  going  to  show  you. 
How  many  books  have  I  in  my  hand?     Two.     (I  lay  them  away  one 
at  a  time.)     How  many  books  have  I  in  my  hand  now?     Not  any.     How 
is  that?     Because  you  have  just  put  them  away.     How  many  books  did 
I  have?     Two.     And  how  many  have  1  laid  away?     Two.    And  how 
many  books  are  left?     None.     Then  if  I  have  two  books  and  take  two 
away,  how  many  books  have  I  left?     None. 
Boys,  pencils,  rulers,  etc. 

We  can  say  this  shorter,  also;  we  can  say:  two  from  two  leaves  noth- 
ing;  or,  two  less  two  is  nothing. 

On  the  Blackboard. — How  many  apples  have  I  drawn?  Two.  How 
many  have  I  erased?  One.  How  many  are  still  there?  One.  (Draw 
trees,  stars,  etc.)     As  before:  one  from  two  leaves  one. 

How  many  straight  lines  have  I  made  now?  Two.  How  many  have 
I  erased?  Two.  How  many  are  still  left?  None.  (Dots,  rings,  etc.) 
As  before;  two  from  two  leaves  nothing. 

Beview. — How  many  are  left  when  you  take  two  away  from  two? 
How  many  when  you  take  only  one  from  two?  When  you  take  one 
from  one? 

VI.  Analysis  of  the  Number. — How  many  balls  are  on  this  corner 
of  the  abacus?  Two.  The  two  balls  are  so  close  to  each  other  that 
they  look  as  if  they  had  grown  together,  do  they  not?  But  look,  I  can 
separate  these  into  two  parts.  How  many  are  in  this  part?  One.  And 
bow  many  in  the  other  part?  One.  If  I  shove  them  together  we  shall 
have  a  whole  two  again.  So  the  number  two  is  made  of  two  parts.  Of 
how  many  parts  is  two  made?  Each  part  is  one  ball;  therefore  I  can 
say,  two  balls  is  one  ball  and  one  ball  more.     (Pencils,  etc.) 

We  can  say  this  shorter:     We  can  say,  two  is  one  and  one  more. 
Blackboard, — Make  two  straight  lines.     How  many  lines  do  you  see? 
I  will  tie  them  together  so  that  it  will  be  a  whole  two.  (II)     Into  how 
many  parts  could  we  divide  this  two?     Into  two  parts.     Let  us  do  it. 
(II)     Of  what  is  this  two  made?     Of  one  and  one. 

V"II.     Multiplication, — We  have  seen  that  two  is  made  from  one  and 
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one.  I  will  show  it  to  you  again.  (Two  balls  close  together.)  That  is 
a  whole  two.  (Separate  the  two  balls.)  How  many  balls  are  here? 
One.  How  many  here?  One.  Then  there  is  one  here  and  one  here; 
there  is  only  one  ball  each  time.  Here  is  once  one  ball,  and  here  is  once 
one  ball.  How  many  times,  then,  can  you  see  one  bail?  Two  times. 
And  two  times  one  ball  are  how  many  balls?  Two  balls.  Eepeat  after 
me:  two  times  one  ball  are  two  balls.  We  can  also  say  it  shorter,  thus: 
two  times  one  are  two.  Eepeat  that  after  me.  (The  same  with  blocks, 
«tc.) 

On  the  Blackboard, — Make  a  ring  on  the  blackboard.  How  many 
rings  have  I  made?  You  have  made  one  ring.  Kow  many  times  have 
I  made  one  ring?  You  have  made  one  ring  once.  So  that  is  once  one 
ring.  (Make  another  ring.)  How  many  times  have  I  made  one  ring 
now?  You  have  made  one  ring  two  times.  And  two  times  one  ring 
are  how  many  rings?  Two  times  one  ring  are  two  rings.  Said  shorter 
it  is  thus:  two  times  one  are  two,  Eepeat  it  after  me.  Once  more. 
Once  again. 

VIII.  Division, — James,  come  here  to  me.  Take  these  two  pencils; 
hold  them  up  high.  How  many  pencils  has  James?  Two.  Charles 
and  John,  come  here.  You  shall  divide  these  pencils  between  you.  How 
many  pencils  has  James?  Two.  How  many  boys  are  to  divide  these 
pencils  between  them?  Two.  Divide  them.  Hold  them  up  high  so 
that  we  can  see  how  many  each  one  has.  How  many  has  Charles? 
One.  How  many  pencils  has  John?  One.  Then  when  two  boys  divide 
two  pencils  between  them,  how  many  does  each  boy  receive?  One. 
Eepeat  this  together:  If  two  boys  divide  two  pencils  between  them, 
each  boy  receives  one  pencil.     (Balls,  slates,  pens,  etc.) 

Eesult:  When  two  is  divided  by  two,  each  has  one. 

Blackboard, — Draw  two  apples  not  very  near  together.  How  many 
apples  are  there?  Two,  Frank  and  Willie,  come  here;  you  may  divide 
these  two  apples  between  you.  How  many  apples  are  there.  Two. 
How  many  boys  are  to  divide  these  two  apples?  Two.  Now  divide 
them.  How  many  will  Frank  have?  One.  Let  him  put  his  finger  on 
his  apple.  How  many  can  Willie  have?  One.  Let  Willie  put  his  finger 
on  his  apple.  When  two  boys  divide  two  apples  between  themselves, 
how  many  apples  does  each  receive?  One.  When  two  is  divided  by 
two,  each  has  one.     Eepeat  it  again. 

IX.  Comparison. — I  call  out  two  children  and  give  one  ball  to  one 
and  two  balls  to  the  other.  How  many  balls  has  Lizzie?  One.  How 
many  has  Mary?  Two.  Who  of  the  two  has  the  most?  Mary.  How 
many  balls  has  Mary?  Two.  And  Lizzie  has  only  how  many  balls? 
One.  How  many  has  Mary  more  than  Lizzie?  Mary  has  one  more. 
Then  the  one  that  has  two  has  one  more  than  she  that  has  one.  Eepeat 
that  after  me.  The  one  that  has  two,  etc.  How  many  more  is  two 
than  one?     Two  is  one  more  than  one.     (The  same  with  other  things.) 

Now  tell  me  who  of  the  two  little  girls  has  the  least  number  of  balls? 
Lizzie.  How  many  balls  has  Lizzie?  One.  How  many  balls  has  Mary? 
Two.  How  many  balls  has  Lizzie  less  than  Mary?  Lizzie  has  one  less. 
Then  she  that  has  one  ball  has  one  ball  less  than  she  that  has  two  balls. 
Eepeat:  she  that  has  one  ball,  etc.  How  much  less  than  two  balls  is 
one  ball?  One  ball  is  one  less  than  two  balls.  We  say  it  shorter  in 
this  way:  one  is  one  less  than  two. 

Blackboard, — (Make  one  straight  line,  and  at  a  little  distance  two 
straight  lines).     How  many  lines  are  here?     One,     How  many  there? 
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Two.  How  many  more  lines  there  than  here?  One.  Then  two  lines 
are  how  many  more  than  one  Hue? 

Result:  two  is  one  more  than  one. 

I  draw  one  tree  and  at  a  little  distance  two  trees.  How  many  trees 
are  here?  One  tree.  How  many  there?  Two  trees.  How  many  less 
trees  her©  than  there?  One  tree  less.  One  tree,  then,  is  how  much 
less  than  two  trees?  One  tree  is  one  tree  less  than  two  trees.  Shorter: 
one  is  one  less  than  two. 

X.  Illustrative  Problems. — Charjes  had  one  slate,  and  his  father 
gave  him  one  slate  more;  how  many  «lates  had  Charles  then?  In  a 
garden  were  two  apple  trees;  the  wind  blew  down  one  of  the  apple 
trees;  how  many  apple  trees  were  left  standing?  Alfred  went  fishing, 
and  twice  he  caught  one  fish;  how  many  fishes  did  Alfred  catch  in  all? 
If  two  little  boys  divide  two  marbles  between  them,  how  many  marbles 
will  each  boy  have?  Eenjamin  had  one  picture-book  and  Jacob  had 
two  picture-books;  how  many  more  picture-books  had  Jacob  than 
Benjamin? 

B. — Slate  Exercises. 

L  Composing  Numbers. — Make  one  straight  line.  Make  one  other 
straight  line.  How  many  straight  lines  have  you  made?  (Dots,  crosses, 
etc.) 

II.  Counting  Forwards. — Make  one  dot.  Make  two  dots  a  little 
way  from  the  one  dot.  How  many  dots  stand  first?  How  many  next? 
One,  two.     (Rings,  etc.) 

III.  Counting  Backwards. — Make  two  crosses  on  your  slates.  Make 
one  cross  a  little  below  the  two  crosses.  How  many  crosses  stand  first? 
How  many  next?     Two,  one. 

IV.  Addition. — If  the  children  are  to  reckon  on  their  slates  in  the 
four  rules  from  one  to  ten,  it  is  necessary  for  them  to  become  acquainted 

with  the  four  signs:  -| x  -~.     This  should  be  taught  immediately 

with  the  operations  on  the  number  two.  I  tell  them  that  +  means 
"and"  or  "add  to;"  that  —  means  "to  take  away,"  and  is  read  minus; 
that  X  means  so  many  times  as  the  number  expresses  which  stands 
next  to  it;  that  ~-  means  we  are  to  divide;  and  that  =  means  is,  are, 
remains,  etc.,  and  is  read  equal. 

Although  they  do  not  learn  immediately,  and  perhaps  not  readily,  what 
these  signs  mean,  yet  as  a  general  thing,  they  learn  them  after  a  little 
time,  without  much  trouble. 

For  example:  Make  one  straight  mark;  then  make  a  cross;  then 
another  straight  mark;  then  =.  How  are  you  to  read  this  example? 
One  straight  mark  and  one  straight  mark  are?  And  how  much  aro  one 
and  one?  Two.  Very  well;  now  write  these  two  straight  marks  at 
the  end;      |  +  |  =  |    |  .     (Dots,  rings,  etc.) 

V.  Subtraction. — Make  two  dots  near  together;  after  them  make  a 
short  horizontal  line  ( — );'  after  that  make  one  dot;  then  make  two 
horizontal  lines  after  the  one  dot.  Tell  me  what  the  one  horizontal 
line  means.  It  means  take  away.  Bead  the  example  to  me.  How 
many  shall  we  take  away?  One.  From  what  shall  we  take  away  the 
one  dot?  From  the  two  dots.  How  many  dots  will  remain?  We 
will  write  the  number  of  dots  that  remain  after  the  two  horizontal 
lines:  ..  —  .  =  . 

Of  course  the  teacher  is  also  to  write  all  this,  at  the  same  time  as  the 
pupils,  on  the  blackboard. 

VI.  AnaIiTSis. — We  have  already  learned  what  makes  the  number 
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two.  What  is  the  number  two  made  of?  One  and  one.  We  will  now 
make  the  number  two  on  the  blackboard  and  slates.  Make  two 
straight  marks;  after  them  make  two  short  horizontal  lines.  What 
is  it  that  makes  the  number  two?  We  will  write  that  next.  First 
make  one  straight  mark.  What  sign  means  **  and?  "  Across.  Make 
such  a  cross,  l^ow  it  is  read  <*two  is  one  and."  What  must  we  add 
to  that.  One  straight  mark  more.  Make  it.  Let  us  read  this  exam- 
pie:    I    1  =  1  +  |. 

VII.  MuLTiPLTCATiON. — ^How  many  was  two  times  one?  Two.  Lot 
us  write  that  on  the  slate.  Make  two  straight  marks.  That  is  a  two. 
Now  we  will  make  a  cross  of  two  slanting  lines  (x  ).  This  cross  tells 
us  that  we  shall  take  some  number  as  many  times  as  the  number  that 
stands  before  the  cross.  In  short,  this  sign  means  "time"  or  "times." 
Tell  me  what  you  have  on  your  slates  now.  Two  times.  Now  make 
one  straight  mark  more,  and  after  it  two  short  horizontal  lines.  Eead 
what  you  have  on  your  slates  now.  Two  times  one  is.  Tell  me,  how 
much  is  two  times  one?  Two.  Very  well.  So  we  have  only  to  put  two 
more  straight  lines  at  the  end  of  what  we  have  written  and  it  is  finished. 
Eead  the  whole  of  what  you  have  written:     |    |  x  |  =  |    |  . 

VIII.  Division, — Do  you  remember  how  much  each  one  receives 
when  you  divide  two  things  between  two  persons?  One  thing.  When 
we  wish  to  divide  anything  we  make  this  sign:  -i-.  What  does  this  sign 
tell  us  to  do?  To  divide.  Now,  make  two  straight  marks  on  your 
slates.  These  two  marks  are  to  be  divided,  therefore,  what  sign  must 
we  write  after  them?  Two  dots,  with  a  horizontal  line  between  them. 
These  two  marks  are  to  be  divided  into  two  parts;  therefore,  after 
the  sign  you  must  write  two  marks  and  then  two  straight  horizontal 
lines.  How  must  you  read  what  you  have  written?  Two  divided  into 
two  parts.  How  much  will  there  be  in  each  part?  One.  Then  what 
must  we  write  at  the  end?     One  mark.     Bead  what  you  have  written: 

IX.  The  Figures. — Make  two  dots,  rings,  etc.  How  many  dots  are 
there?  Two.  Then  that  is  the  number  two.  But  grown  people  write 
the  number  two  another  way;  they  write  it  like  this:  2.  How  many 
does  this  figure  (2)  mean?  It  means  two.  Now  write  a  two  as  grown 
people  write  it.  j§ 

Again:  How  many  hands  have  you?  Two.  If  you  wished  to  write 
that,  how  many  straight  marks  would  you  have  to  make?  Two.  But 
your  mother  would  write  it  another  way.  If  she  wishes  to  write  that 
there  are  two  eggs  in  the  closet,  she  does  not  make.two  straight  marks, 
but  she  make  the  figure  two,  thus;  2.  This  figure  means  just  the  same 
as  the  number  two  or  as  two  straight  lines.  It  makes  no  difference 
whether  we  write  two  straight  marks,  two  rings,  two  dots,  or  the 
figure  2. 

C. — Written  Arithmetic  with  Figures. 

I.  Addition. — You  have  learned  to  make  two  figures;  what  are  they? 
One  and  two.  Let  us  try  to  write  with  these  figures.  Pay  attention. 
I  write:  1  +  1=.  Eead  what  I  have  written.  One  and  one  is.  How 
much  is  one  and  one?  Two.  What  figure  must  I  write  at  the  end?  A 
two.     1+1=2.     You  may  now  write  the  same  on  your  slates. 

II.  Subtraction. — I  write  the  figure  2.  How  much  does  that  figure 
mean?  It  means  two.  I  write  a  horizontal  line  thus:  —  after  the 
figure  2.     What  does  that  horizontal  line  mean?     It  means  to  take  away 
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fi*om.  I  now  write  the  figure  1  and  two  horizontal  lines  after  it.  How 
fihall  we  read  what  I  have  written?  Two,  one  taken  away,  is;  or,  two 
minus  one  is.  What  remains  when  I  take  one  away?  One  remains. 
Then  what  figure  must  I  write  at  the  end?  The  figure  1.  2 — 1=1. 
You  may  now  read  it. 

III.  Analysis. — What  is  it  that  makes  two?  One  and  one.  Let  us 
write  that  with  figures.  Make  the  figure  2.  After  the  figure  make  two 
short  horizontal  lines,  thus:  =.  You  say  two  is  made  from  one  and  one; 
how  many  ones  must  we  then  make  after  what  we  have  already  written? 
Two  ones.  Make  them.  I  also  make  them,  but  write  them  purposely, 
thus:  1  1.  Eead  that.  One,  one.  But  it  must  be  one  and  one.  What 
sign  must  we  put  between  the  ones?  A  cross.  Make  a  cross  (-|-) 
bet'ween  the  figures.  How  must  we  read  the  whole  of  what  we  have 
written?     Two  is  one  and  one;  or,  two  equals  one  and  one.     2=1  +  1. 

IV.  Multiplication. — Let  us  now  reckon  how  many  times  one  is. 
How  much  is  it?  Two,  Let  us  first  write  it  with  straight  marks,  as 
we  did  before,  thus:  (  |  X  |  ==  |  |  •  How  do  we  read  that?  We  wiil 
now  try  to  write  it  in  figures.  What  shall  we  write  first?  A  figure  2. 
What  next?  The  sign  for  "  times."  What  next?  A  figure  1.  How 
do  you  read  that?  Two  times  one.  Now  write  two  short  horizontal 
lines.  How  much  is  two  times  one?  Two.  Then  what  must  we  write 
last?     Two.     2X1=2.     You  may  now  write  it  on  your  slates. 

V.  Division, — Now  we  will  divide;  and  let  us  try  that  also  with 
figures.  How  was  the  sign  of  dividing  or  division  made?  Two  dots 
with  a  horizontal  line  between  them.  We  want  to  divide  two  cherries 
between  two  boys.  We  must  first  write  what  we  wish  to  divide:  2-,-. 
How  many  boys  are  to  divide  them?  Two.  What  figure  must  we  next 
write?  The  figure  2.  2-^-2.  Eead  what  we  have  now  written?  Two 
divided  by  two.  Make  two  short  horizontal  lines.  How  many  cherries 
will  each  boy  receive?  One  cherry.  Therefore,  what  figure  must  we 
write  at  the  end?  The  figure  1.  2^-2=1.  Very  well.  You  may  now 
write  it  on  your  slates. 

The  foregoing  is  sufficient  to  show  the  method  to  be  applied  succes- 
sively  to  each  number  from  one  to  ten.  Such  teaching  is  indeed  a  hard 
task  for  the  teaeher*B  voice  ;#)ut  the  arithmetic  lesson  must  ever  be  con- 
sidered the  hardest  in  the  lower  classes,  for,  added  to  the  great  strain 
on  the  teacher's  vocal  powers,  it  is  very  difficult  to  maintain  order  and 
the  usual  school  discipline  and  at  the  same  time  to  keep  the  young 
minds  interested  and  enthusiastic  in  the  lesson.  -  Moreover,  it  looks  moro 
difficult  on  paper  than  it  is  in  practice.  Again,  no  method  can  be  ex- 
actly suited  to  every  teacher;  the  individuality  of  the  teacher  must 
always  have  scope;  let  the  teacher  only  never  neglect  thoroughness, 
perception,  and  variety  of  application. 

The  following  tables  will  give  an  idea  of  bow  the  exercises  on  the 
slate  should  be  performed,  both  with  straight  marks  and  figures,  taking 
the  number  six  as  an  example: 

A. — With  Straight  Mabks. 

1. — Composing  the  number n    t 

11  1  1  1  I 


1      11      111 
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2. — Counting  forwards. 
1111      11111      111111 


111111 


3. — Counting  backwards, 
11111       1111       111      11 


1 

1  1 

1  1  1 

1111 

11111 

i  1  1  1  I  I 


111111 

11111 

1111 

1  1  1 

I  i 

1 


1+1 

11+1 

1  1  1+1 

1  1  I  l+l 

11111+1 


1—1 

1  1—1 

1  1  1—1 

1111—1 

1  1  1  1  I— 1 

111111—1 


1  +  11 

1  l+l  I 

111+11 

1111+11 


4. — Addition* 

1+1  I  1 

11+111 

111+111 


1+1111 
11+1111 


1+11111 


5. — Subtraction, 


1  I— 1  1 

111—11 

1111—11 

11111—11 

I  I  1  1  1  I— I  I 


111—111 

1111—111 

11111—111 

111111—111 


1111—1 

1 1  1  1  1—1 

1  1  1  I  1  1—1 

11111—11 

111111—11 

111111—111 


6. — Analysis. 


11111  1=1+1+1+1+1+1 

1  1  1  1  1  1=1  1+1+1+1+1 

1  1  1  1  1  1=1  1+1  1+1+1 

1  1  1  1  1  1=1  1+1  J+l  1 

1  1  1  1  1  1=1  1  1+1  1+1 


1  1  1  1  1  1=1  1  1+1  1+1 
1  1  1  1  1  1=1  1  I+l  1  1 

1  1  1  1  1  1=1  1  1  1+1+1 
1  1  1  1  1  1=1  1  1  I+l  1 
1  1  1  1  1  1=1  1  1  1  1+1 


ixi 
iixi 

lllXl 

llllXl 

UlllXl 

111 lllXl 


ixii 

11X11 
111X11 


7. — Multiplication, 

IXlll   1X1111 
11X111 


1X11111 


IxUllll 
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1 1^1 1=1 

1 1  l--i  1=1. 

1 1 1 1^1 1=1 1 

1 1 1 1  lH-1 1=1 1. 

1 1 1 1 11-s-l  1=1 1 1 
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8. — Division, 

1 1 1--1 1  1« 
1 1  1 1^1  1  1= 
111  1 1^1 1 1=: 
111111^111=1 
1  1 1  1  1^1  1 1  1  1= 

1 1  1 1 1 1-^1 1 1 1 1« 


1  1 1  1^1  1 1 1=1 
1  1  1  1  1^1  1 1  1=1. 
1 1 1 1 1  1^1 1 1 1=1. 

11 1 1 11^1 1  1 11  1-1 


9,— Cbwipan^on. 


1  lis  1  more  than  1 

1  1 1  is  1  more  than  1  1 

1  1  1  1  is  1  more  than  1  1  1 

1 1 1 1  1  is  1  more  than  1111 

1 1 1  1  is  1  1  1  more  than  1 

1  1  1  1  lis  1  11  more  than  1  1 

1 1 1 1 11  is  1  1 1  more  than  1 1  1 

1  iff  1  less  than  1 1 

1  1  is  1  less  than  1 1  1 

1  11  is  1  less  than  1111 

I  11 1  is  1  less  than  11111 
1 1 1 11  is  1  less  than  111111 

1  is  1 1  1  less  than  1111 

I I  is  1  1  1  less  than  11111 
1 1 1  is  1  1  1  less  than  111111 


1  1 1  is  1 1  more  than  1 

1  1  1  1  is  11  more  than  1  1 

1 11  1 1  is  1 1  more  than  1 1  1 

I  1  1  1  1  lis  1  1  more  than  1 1 1 1 

1  1  1 1 1  is  1 1  1  1  more  than  1 

I I  1  1  1  1  is  1 1  1 1  more  than  1  1 
1  1  1 1 1  1  is  11  1 1 1  more  than  1 

1  is  1 1  less  than  1 1 1 

1  lis  1 1  less  than  1111 

1  I  1  is  1  1  less  than  1 1  1 1 1 

1 1 1  1  is  1 1  less  than  1  1  1  1 1  I 

1  is  1  1  1 1  less  than  1  1  1 1  1 

1  is  1 1  1  1 1  less  than  1  1 1 1 1 1 

1  is  1 1 1 1  less  than  1  1  1 1 1 


B, — With  Figures. 

a.  Writing  of  figures,  thus:  2=  |    ]  ;  3=  |    | 

b.  Forwards:  1,  2,  3,  4,  5,  6. 

c.  Backwards:  6,  5,  4,  3,  2,  1, 


h  6=  I    1    I    I    I    I 


1  +  1 

2  +  1 

3  +  1 

4  +  1 
5+1 


.1+2 

2+2 
3+2 
4+2 


1—1 
2—1 
3—1 
4—1 
5—1 
6—1 


2—2 
3—2 
4—2 
5—2 

6—2 


d. — Addition, 

1+3 

2+3 
3+3 


^, — Subtraction. 

3—3 
4—3 
5—3 

6—3 


1+4 

2+4 


1+5 


4—4 
5—4 
6—4 


6—6 
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/. — Analysis. 


=1+1+1+1+1+1 

6«:2+l+l+l  +  l 

6=.2+2+l+I 

6=:2+2+2 

6=3+1+1  +  1 


6=3+2+1 

6«»3+3 

6=4+1+1 

6=.4+2 

6=5+1 


g. — Multiplication, 


1x1 
2x1 
3x1 
4x1 
5x1 
6x1 


1x2 
2x2 
3x2 


1x3 
2x3 


1X4 

1X5 
1X6 


2-5-2 
3-^2 
4-^2 

1.-^2 

a^2 


3---3 
4--3 
5^3 
6-^3 


h. — Division, 

4--4 
5-4-4 
6-^-4 


6-f-5 
6^5 


6^6 


I. — Oomparison, 


6  is  1  more  than  5 
6  is  2  more  than  4 
6  is  3  more  than  3 
6  is  4  more  than  2 
6  is  5  more  than  1 


1  is  5  less  than  6 

2  is  4  less  than  6 

3  is  3  less  than  6 

4  is  2  less  than  6 

5  is  1  less  than  6 


Of  course,  all  these  examples  are  to  be  given  promiscuously  as  well 
as  in  regular  order. 

The  work  thus  begun  in  the  first  school  year  is  continued  through 
the  second  school  year.  The  exercises  for  every  number  from  ten  to 
twenty-five  must  be  similar  to  those  given  above  for  the  numbers  two 
and  six.  Still,  it  may  be  of  service  to  give  another  example.  Let  us 
take  the  number  nineteen.  To  save  time,  the  mental  exercises  (A.  of 
the  number  two)  are  left  out,  it  being  understood  that  every  operation 
must  be  introduced  and  illustrated  by  means  of  the  things  which  the 
pupil  sees  about  him. 

Premising,  therefore,  that  the  following  exercises  have  been  properly 
introduced  and  illustrated  by  mental  exercises;  and  secondly^  that  all 
the  slate  and  blackboard  exercises — which  here  are  only  indicated  by 
figures — ^are  performed  first  by  means  of  straight  liiies,  dote,  crosses, 
and  other  marks,  and  then  with  figures,  as  illustrated  in  the  ease  of  the 
number  six,  in  the  preceding  division,  we  have  the  following  exercises 
for  the  number  nineteen: 

1.     Composing  or  making  the  number, — By  means  of  the  balls  of  the 
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vi„»  r.»T./.nB  fltieks  or  marks  on  the  blackboard,  the  child 
farK:r&«t£^inetee„  |s  composed  of  nineteen  ones  or 
TinitB,  or  of  one  ten  and  nine  ones  or  units: 

(a.)    1  I  I  1  1  1  1  II  m  ^  ^  ^  ^  ^  ^  ^=^^  ""^*^- 

(b.-)    1111111111+1  ten. 
^   -^        111111111+9  units. 

(c.)     10+1  U  1  1  1  1  I  1 
(d,)     10+9,  or  19. 
2.—Gouniing  Forwards  and  Backwards, 

Forwards  from  1  to  19;  2  to  19;  3  to  19  etc. 
Backwards  from  19  to  1;  19  to  2;  19  to  3. 
Eegularly  and  promiscuously. 


3. — Addition. 


Regularly  and  promi8euousl|| 


(a^    l-f  1,  2  +  1,  3  +  1  to  18  +  1.  ^ 
W     i+2  2  +  2  3  +  2tol7  +  2. 
l  +  3,2  +  3,3  +  3tol6  +  3. 
to 
18  + 1! 

*'*f+tT+3,3  +  3tol  +  3  +  3  +  3  +  3  +  3  +  3.  In  a  line  and 
""? +r2  Tt^  +  4,  4  +  4  to  1  +  4  +  4  +  4  +  4.  In  a  line  and 
under  each  other  to  5  +  5  +  5;  14  +  5  to  9  +  9. 

(ct  Any  additioT  of  numbers,  the  sum  not  to  exceed  19. 

e'ff.    l+3  +  5  +  2  +  7  +  l  =  19;orl 

6 

2 
7 
1 

4.— Analysis. 

(a-)     19  is  composed  of  19  ones  or  units. 
*•  ■*     19  =  10  +  9;  15  +  4;  16 +3,  etc. 
^j>N     19  =  1  ten  and  9  ones  are  units. 

5. — Subtraction. 
(.)    i_ltol9-l;2-2tol9-2;3-3tol9-3;soonup 
%o  19  —  19. 
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(b)  19  —  2  —  2  —  2  —  2  —  2  —  2  —  2  —  2  —  2  +  1; 
19  —  3  —  3  —  3  —  3  —  3  —  3  +  1; 
19-^4--4_4-,  4  +  3; 

TJp  to  19  —  9  —  9  +  1. 

(c)  19  —  1  —  7  —  3  —  2  —  6  +  0,  etc. 

6. — Comparison  of  Nvmbers. 
19  is  9  more  than  10,  etc. 

7. — Addition  and  Subtraction. 


e.g.    6  +  8  —  7;  16  —  4  +  7;  (8  +  4  +  7) 

8. — Multiplication . 


(3  +  2  +  1);  etc. 


(a)  1  X  1,  2  X  1  to  19  X  1;  1  X  2,  2  X  2  to  9  X  2;  1  X  3,  2  X  3 
to  6  X  3;  so  on  up  to  9  X  2. 

(6)  2X2X2X2;  3X2X2;  4X2X2. 

3X3X2;  2X3X3;  3X2X3;  4x4x1. 

2x4x2;  2x2x4. 

9. — Addition^  Subtraction,  and  Multiplication^ 

e,  g.     (3  X  4)  —  6;  (2x5)+  8;  (6  +  3)  x  2;  (4—3)  x  16. 
6  +  8-^7  X  2;  (3  X  4)~(6  X  2)  +  7— 3-~3x2; 
(4  X  2)-(2  +  4)+(3  X  5),  etc. 

10. — Division. 

(a)     19  -f-  2,  by  3,  by  4,  up  to  19  ^  19. 

{b)  Give  all  numbers  which  are  divisible  by  2,  3,  4,  5,  6,  7,  8,  9,  with, 
out  a  remainder. 

(c)  How  many  times  are  2,  3,  and  to  9,  contained  in  19;  can  be 
taken  from  19,  etc? 

11. — Miscellaneous  Exercises. 


8+4= 

3+3+3—8 

2x3x3 

7+5+6= 

12-f-6 

4x3x1 

19—4= 

17^4 

16-i-8 

19     9= 

16—12 

18^9 

3x6= 

2x2x2 

16-5-4= 

17—9+9= 

5+9—7= 

9+9—11= 

How  many  times  can  we  take  4  from  19? 

How  often  is  5  contained  in  19? 

Take  twice  2,  4,  6,  1,  3,  5,  7,  9,  8. 

Add  2  to  2  so  many  times  till  the  sum  is  14,  18,  etc. 

Every  number  from  ten  to  twenty-five  is  to  be  treated  in  the  same 
manner  as  the  number  nineteen^  But  the  numbers  greater  than  twenty- 
five  become  too  unwieldy,  so  to  say,  to  be  thus  treated.  The  child  hav- 
ing had  abundant  practice  in  comparing  one  number  after  another  with 
its  preceding  ones  in  all  imaginable  ways,  in  regar^  to  addition,  sub- 
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traction,  multiplication,  and  division,  ig  prepared  to  take  a  forward  step* 
In  order  to  prepare  the  way  for  this  forward  step,  the  child  must  have 
clear  and  ready  perception  of  numbers  from  ten  to  one  hundred.  To 
this,  it  is  necessary  that  the  child  understands  clearly  the  following 
principles  of  notation: 

11-^10+1,  u  e.  1  ten  an(|  one  unit;  12=10+2,  etc.,  to  19=10+9. 

20=2  tens. 

21  to  29=2  tens  (or  twenty)  +  l,  2,  etc. 

30=3  tens. 

31  to  39=3  tens  (or  thirty)  +  l,  2,  etc. 

90=9  tens. 

91  to  99=9  tens  (or  ninety )+l,  2,  etc. 

100=10  tens. 

The  child  will  soon  learn;  first,  that  but  ten  Arabic  characters  are 
used  in  notation;  second,  that  of  these  only  nine  have  a  value  of  their 
own,  an  absolute  value;  third,  that  tens  occupy  the  second  place  and 
units  the  first;  fourth,  that  it  always  takes  ten  units  to  make  one  ten, 
or  in  general,  that  it  takes  ten  of  a  lower  order  to  make  one  of  the  next 
higher  order.  But  great  care  must  be  taken  not  to  make  these  exercises 
too  technicaL  The  abacas,  or  dots,  or  other  marks  arranged  on  a  chart 
or  on  the  blackboard  in  a  tabular  form,  must  convey  clearly  to  the  mind 
of  the  child  the  fact  that  ninety  are  nine  tens;  that  nine  are  nine  units; 
that  the  difference  between  ninety  and  nine  is  that  in  the  former  number 
we  have  nine  tenSf  in  the  latter  nine  ones  or  unitSi  Thereupon  we  may 
draw  out  the  fact  that  in  order  to  write  ninety,  we  mast  write  nine  in 
the  second  place,  and  have  some  figure  to  the  right  of  it,  and  that  nine 
standing  alone,  or  to  the  right  of  some  other  figure,  is  always  nine,  i.  e.j 
nine  units. 

The  child  having  obtained  clear  perceptions  of  the  numeration  of 
tens,  the  same  work  must  be  performed  upon  them,  which,  in  the  fourth 
division  of  this  grade,  was  pei'formed  upon  units;  but  with  this  difler- 
ence,  that  while  we  add  tens  to  tens^  and  subtract  tens  from  tens,  we 
multiply  or  divide  tens  by  units,  only.  Let  us  take  as  an  example,  the 
number  sixty,  or  six  tens. 

The  following  tables  indicate  the  written  exercises  to  be  performed 
on  the  slate  and  blackboard.  Abundant  mental  or  concrete  examples  must 
introduce  and  illustrate  every  step.  All  the  work  must  be  performed  with 
straight  lines  and  other  marks,  and  with  figures. 

A. — ^WITH   STRAIGHT  LINES,   ETC. 

1. — Composing  or  making  the  number. 


1=1  ten 

1=1  tea 

1=1  ten 

1=1  ton 

.    1=1  ten 

I     1—1  ten. 

The  number  is  composed  of  six  tens— z.  e.^ 
which  contains  ten  units. 


of  six  groups,  each  of 
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2. — Counting  forward  and  backwards. 


111111111 


1 ,  1  ten  or  ten; 


1    1 
1   1 


1   1 
1   1 


'  2  tens  or 


twenty;  so  on  up  to  6  tens  or  sixty. 

Forwards  and  backwards. 

[In  the  following  tables  10  indicates  always  a  group  of  ten  straight 
marks,  as  in  1  and  2,  and  teachers  must  write  out  in  full  what,  for  con- 
venience sake,  is  only  indicated  below.] 

3. — Addition, 
10+  10 
10.10  +  10 
10,10.10  +  10 
10.10.10.10  +  10 

]0.10.10.10.10  +  10,  etc.  See  page  46*,  where  substitute  ten  straight 
lines  for  every  one  straight  line, 

4. — Analysis. 

10.10.10.10.10.10  =  10  +  10  +  10  +  10  +  10  +  10,  etc.  See  page  47*, 
and  observe  directions  given  under  Addition, 

5. — Subtraction, 
10—10 

10.10 — 10,  etc.  See  page  47*,  and  observe  directions  given  under 
3  and  4. 

6. — Comparison. 

10.10  is  more  than  10;  {.  e,  2  tens  is  1  ten  more  than  1  ten,  etc.  See 
page  48*,  and  follow  directions  given  above  under  3,  4,  and  5. 

7. — Multiplication. 

10  X  1,  i'  e.,  one  times  ten;  one  times  two  tens,  etc.  See  page  48*, 
and  in  the  multiplicands  substitute  tens  for  the  units,  but  the  multiplier 
most  remain  units.  Thus,  the  last  example  will  be  six  times  one  ten  is 
six  tens  or  sixty. 

8. — Division. 

10.10  -~  2,  I,  e.y  two  tens  or  twenty,  divided  by  two,  gives  1  ten  or  ten; 
three  tens,  or  thirty,  divided  by  two,  gives  one  ten  or  ten,  remainder 
one  ten,  etc.  See  page  48*,  and  in  the  dividends  substitute  tens  for  the 
units;  but  leave  the  divisors  unchanged;  i.  e.,  let  them  remain  units, 

B.— With  Figures. 

The  work  is  the  same  as  given  on  page  48*,  except  that  for  1,  2,  3,  4, 
5,  and  6,  wherever  occurring,  we  substitute  10,  20,  30,  40,  50,  and  60, 
respectively;  except  that  in  multiplication  the  multiplier  remains  1,  2, 
3,  4,  5,  and  6,  respectively;  and  in  division  the  divisor  remains  1,  2,  3,  4, 
5,  and  6,  respectively. 

The  work  for  the  third  school  year  is  as  follows 
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I.  Exercise  in  notation  and  numeration  of  numbers  to  1,000,  Teach- 
ers must  always  bear  in  mind  that  to  lay  a  good  foundation  thorough 
work  is  necessary  J  and  that  in  instructing  primary  grades,  constant 
resort  to  objects  is  imperative.  To  teach  notation  and  numeration 
objectively  we  must  teach,  by  means  of  objects,  that  integral  numbers 
are  formed  by  continually  adding  one  to  the  preceding  number;  that  we 
divide  numbers  into  orders,  and  that  ten  of  a  lower  order  make  owe  of 
the  next  higher  order.  Objects  should  be  arranged  into  groups  of  ten 
each;  ten  such  groups  into  a  larger  gronp  to  form  a  hundred;  ten  of 
this  second  class  of  groups  [units  are  illustrated  by  individual  objects, 
and  form  the  first  oi*der;  the  first  grouping  occurs  in  forming  tens  when 
ten  individuals  are  collected  into  one  group,  a  ten,]  into  a  still  larger 
group  to  form  a  thousand.  In  this  and  the  preceding  division  the 
pupils  may  be  profitably  employed  in  writing  on  each  of  ten  slips  of 
paper  or  pasteboard,  furnished  by  the  teacher,  ten  or  ten  times  ten 
straight  lines,  or  crosses,  or  dots,  etc.  Each  pupil  of  the  third  division 
will  thus  be  supplied  with  ten  tens;  and  if  he  is  required  to  divide  three 
tens  or  thirty  into  two  equal  parts,  he  soon  sees  that  one  ten  falls  to 
each  part,  and  that  one  ten  remains,  which  cannot  be  divided  as  a  ten. 
In  the  second  division,  each  pupil  will  have  ten  hundreds.  It  is,  perhaps, 
best  to  let  no  slip  contain  more  than  ten  marks,  and  to  have  a  suflicient 
number  of  slips  to  give  a  thousand  marks. 

II.  Exercises,  mental  and  written,  in  addition,  subtraction,  multipli- 
cation, and  division  of  numbers  within  100,  the  sum  or  product  in  no 
case  to  exceed  100.  In  addition,  subtraction,  and  mnltlplieation,  the 
units  to  be  added,  subtracted,  or  mnltiplied  first,  then  the  tens;  princi- 
ples of  carrying  forward  and  borrowing  illustrated.  In  division,  the 
tens  to  be  divided  first,  then  the  units.  Multiplier  and  divisor  not  to 
exceed  nine. 

In  other  words,  the  exercises  which  were  heretofore  performed  npon 
units  and  tens  separate  I}'',  are  now  to  be  performed  upon  units  and  tens 
combined.  The  method  of  teaching  this  is  so  obvious  that  we  shall 
simply  indicate  the  steps. 

1. — Addition, 

{a)  Add  numbers  consisting  of  tens  only  to  numbers  consisting  of  both 
tens  and  units:  20  to  45;  30  to  65;  etc.  Here  the  tens  alone  are  increased. 
(b)  Add  numbers  consisting  of  tens  and  units  to  numbers  consisting  of 
tens  only:  45  to  20;  65  to  30;  etc.  (c)  Add  numbers  consisting  of  tens 
and  units  to  each  other:  (1)  23  to  45,  etc.;  the  sum  of  the  units  does 
not  exceed  nine;  (2)  47  to  53;  65  to  27,  etc.,  where  the  sum  of  the 
units  exceeds  ten,  in  which  case  the  tens  resulting  from  the  addition  of 
the  units  are  carried  forward  to  the  tens — that  is,  the  sum  of  the  tens  is 
derived  (1)  by  the  addition  of  the  tens,  to  which  add  (2)  the  tens  result- 
ing from  the  addition  of  the  units.  The  child  will  easily  see  the  con- 
venience of  adding  the  units  first,  carrying  forward  the  tens,  if  any, 
resulting  from  their  addition;  and  then  adding  the  tens,  including  the 
tens,  if  any,  carried  forward  from  the  units.  The  examples  should  at 
fii'st  consist  of  two  numbers  only,  but  afterwards  may  consist  of  several 
numbers,  in  which  case  they  must  be  placed  under  each  other,  units 
under  units,  tens  under  tens,  but  the  sum  must  never  exceed  100. 

In  adding  columns  of  figures,  the  pupils  must  be  trained  to  give  only 
results  at  each  step. 
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5 

9 
3 

1 
6 

7 


Jmi>ro;?cr.— Seven  and  six  are  thirteen,  thirteen  and  one  are 
foui'teen,  etc. 

Proper.—S&v^n,  thirteen,  fourteen,  seventeen,  etc. 


2. — Subtraction. 

(a)  Minuend  consists  of  tens  and  units,  subtrahend  of  tens  o^^; 
45-io,  etc.  (6)  Minuend  and  subtrahend  consists  of  tens  and  unrts, 
Sits  of  the  sub-trabend  not  exceeding  the  units  of  ^^^n  .  of  ten8"ld 
75—65  etc.  (C-)  Minuend  consists  of  tens  only;  subtrahend  of  tens  and 
units-  80-41-  50-43;  etc.  Principle  of  borrowing  illustrated,  (rf) 
K;n?an?^ubLhend  consists  of 'tens  and  "-^s.gt'.e  units  of  sub^ra 
hend  exceeding  the  units  of  the  minuend:  45—38,  62—^9,  etc.  rrinci 
pie  of  borrowing  illustrated. 

Z.— Multiplication. 

(a)   Multiplication  table  to  10x10.     ^^^l^^^f^^^f^nlT^^.  \\1^ 
own  tables.     Children  must  be  able  to  prove  that  5x7  are  35,   that 

9x6=54. 

7 
7 
7 
7  or 

7 


7x5=35 


5 

9 

6 

5 

9 

6 

5 

9 

6 

r           5 

9 

or 

6 

5 

9 

6 

5 

9 

6 

5 

6 
6 
6 

5x7=35 


9x6=54 


6x9=54 


(6^  Multiplicand  contains  tens  only.  Multiplier  not  to  exceed  nine: 
30x3  etc  Solution:  3  times  3  tens  are  9  tens,  or  ninety;  jus  as  3 
?'mes'3  horses  are  9  horses,  etc.  To  introduce  ^^ortmnlU^}'omon^t 
may  be  advisable  to  treat  these  examples  also  as  follows.  30x3-3 
times  0  units  are  0  units:  3  times  3  tens  are  9  tens,  etc. 
'"(:>  VulSn^and  cons'ists  of  tens  and  units;  ^^'^^^^^^^^^^^ 
nine.  (1.)  Product  of  units  does  not  exceed  mne:  42x2,  -Jlx^,  etc. 
Illustrate  as  follows: 

42x2=2  times  2  units  are  4  units;  write  the 
4  units;  3  times  4  tens  are  8  tens;  write  the  » 
tens,  etc. 


42 

42 


<5l,  etc. 

31 

31 


84        — 
93 

(2)    Product  of  units  exceeds  nine:  25x4,  15x5,  26x3,  etc. 
trate  as  follows: 


Illus- 
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15-7-5=5  times  5  units  are  25  units,  or  2  tens 
and  5  units,-  write  the  5  units,  and  add  the  2 
tens  to -5  times  1  ten,  etc. 


Teachers  must  remember  that  the  product  is  not  to  exceed  100.  All 
examples  in  i?iudtiplication  will  therefore  be  found  within  the  following 
limits: 


26 

15 

26 

25 

15 

26 

25 

15 

26 

25 

15 
15 

100 

75 

78 

50  X  2,  or  2  X  50; 

14  X  7,  or  7  X  14; 

33  X  3,  or  3  X  33; 

12  X  8,  or  8  X  12; 

25  X  4,  or  4  x  25; 

11  X  9,  or  9  X  11; 

20  x  5,  or  6  X  20; 

10  X  10. 

16  X  6,  or  6  X  16; 

4. — Division, 

(a)  Division  tables  to  100  -^  10.  Children  must  construct  their  own 
tables. 

(5)  Dividend  contains  tisns  only,  exactly  divisible  by  the  divisor, 
tvMch  does  not  exceed  9:  60  *f-  2,  80  ^4.  Solution:  6  tens  divided  by 
2  gives  3  tens,  or  thirty,  etc.  To  introduce  short  division,  it  will  be  ad- 
visable to  treat  these  examples  also  as  follows:  60  -f-  2  =,  6  tens  divided 
by  2  give  '3  tens,  or  thirty;  0  units  divided  by  2  give  0  units,  etc. 

(c)  Dividend  consists  of  tens  only,  not  exactly  divisible  by  the  divisor, 
which  does  not  exceed  9:  30 -i- 2,  60 -^  3,  etc.  Proceed  as  follows:  3 
tens  divided  by  2  give  1  ten,  leaving  1  ten  undivided,  which  cannot  be 
divided  as  a  ten,  but  may  be  divided  as  10  units,  etc.     30  -^  2  =  10 


20 

10 
10 


15 

etc. 


(d)  Dividend  consists  of  tens  and  units,  each  exactly  divisible  by  the 
divisor,. which  does  not  exceed  9:  63-5-3,  ete.  Proceed  as  follows:  6 
teB»  divided  by  S  give  2  tens;  3  units  divided  by  3  give  1  unit,  etc. 


63^3 

60: 

3 
3 


:20 

1 

21 


(e)  Dividend  consists  of  tens  and  units,  tens  not  exactly  divisible  by 
the  divisor,  which  does  not  exceed  9.  The  whole  dividend  (1)  exactly 
divisible,  (2)  not  exactly  divisible. 

45t^3,r=4  tens  divided  by  3  give.l  ten;  write  1  ten;  1  ten  and  5 
units,  or  15  units,  remain  to  be  divided;  15  units  divided  by  3  give  5 
units,  etc. 


45  -5-  3  =  10 
3  5 
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97  -T-  4  =  20 

80  4 


15 
15 


15 


17 
16 


24  and  1  remainder. 


III.  Ideas  of  vulgar  fractions  to  be  developed;  notations  of  same  to 
be  taught  to  ninths.  Same  operations  upon  these  fractions  as  upon 
integrals  from  1  to  10  in  the  fourth  division  of  this  grade. 

The  manner  of  developing  the  ideas  of  vulgar  fractions  is  obvious, 
and  we  shall  not  waste  space  and  time  to  give  any  illustrations.  We 
call  the  attention  of  teachers  to  the  necessity  of  teaching  the  subject 
by  means  of  objects. 

In  regard  to  the  operations  to  be  performed  upon  them,  every  teacher 
can  easily  prove  his  own  examples.  The  examples  given  on  page  48* 
will  serve  as  guides.  Instead  of  having  6  units,  we  have  f  or  f ,  as  the 
case  may  be,  and  we  perform  upon  these  ^,  etc.,  the  operations  indicated 
on  page  48*.     To  illustrate: 

(«)     Composing  the  number:     },  },  },  J,  J,  J  =  f 
Counting  forwards  and  backwards:  ^,  f,  f,  etc. 
Addition:    i+i=t;  |+i=-f,  etc. 


Subtraction:     i — }=f;  |— Js=:J,  etc. 


Multiplication:     1  times  }=i;  3  times  f  =f,  etc. 
Division:     |-~-2=:f,  etc. 
^^    Analysis:     f«J+i+J  +  i+i  +  i- 

[•he  following  fractions  are  to  be  treated  in  the  above  manner: 
hhi^hi  to  t,  etc.,  to  f . 


&', 


IV.  After  the  numeration  and  notation  of  lOO's  has  been  learned,  th^ 
100*s  are  to  be  added,  subtracted,  multiplied,  and  divided,  in  a  similar 
manner  as  the  10*s  were  added,  etc.,  in  the  prece(#ng  division.  By  sub- 
stituting lOO's  for  the  Ts,  on  page  48*,  the  teacher  will  have  a  full 
schedule  of  the  work.     See,  also,  the  remarks  relating  to  10*s,  page  54*. 

8. — GEOGRAPHY. 

In  Geography,  MonteiWs  Introductory  Geography  has  been  discon- 
tinued, and  the  use  of  a  text-book  is  not  allowed  until  in  the  fifth  school 
year.  A  thorough  course  in  Local  Geography  has  been  substituted  for 
the  memorizing  of  the  text-book  which  usually  constitutes  studying  of 
Geography.  To  show  the  scope  of  the  geographical  instruction  required 
by  the  revised  course,  several  extracts  are  given  from  an  article 
entitled  Guides  for  Instructions  in  Local  Geography^  published  in  the  Gali^ 
fornia  Teacher  for  February,  March,  and  April,  1873: 

I. — GENSaAL  IiOOAL   GEOaBAPHY. 

(a.)  Idea  conveyed  by  the  term  *^ Local  Geography,''  or  Geography  of  Home. . 
The  first  thing  in  sketching  a  plan  for. teaching  local  geography,  or  the 
geography  of  home,  is  to  determine  what  we  mean  by  our  home,    Det  us 
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then  ask  what  is  generally  understood  by  this  expression?  I  am  at  home 
in  the  house  where  I  live,  in  comparison  with  other  houses;  at  home  in 
the  city  or  town  which  contains  my  dwelling  house,  in  comparison  with 
other  cities  or  towns;  at  home  in  the  scenes  to  which  my  eyes  are 
accustomed,  in  comparison  with  strange  scenes;  at  home  in  the  land  of 
my  birth,  in  comparison  with  foreign  lands;  finally,  at  home  on  the 
earth,  in  comparison  with  other  heavenly  bodies,  and  only  really  first 
at  home  in  the  life  beyond,  in  comparison  with  our  pilgrimage  on  earth. 
Thus  we  see  how  variable  may  be  the  extent  of  this  idea,  how  little  and 
how  much  it  may  convey.  But  for  our  purpose  a  definite  extent  and 
definite  limits  are  absolutely  necessary.  We  shall,  therefore,  agree  to 
understand  by  the  term  home  the  place  where  we  live  and  the  scenery 
within  our  vision  (without  taking  in  points  of  great  distance);  the  study 
of  what  lies  within  these  limits  is  called  Local  Geography > 

(6.)  Purpose  of  the  study  of  Local  Geography,  and  its  relations  to  other 
Studies, — The  aim  of  this  branch  of  instruction  is  then  to  give  a  knowl- 
edge  of  home.  But  here  again  we  must  be  more  exact,  for  how  much 
may  be  comprised  in  the  t^rm  knowledge  of  home!  It  comprises  the  visU 
ble  phenomena  of  the  heavens  and  of  the  atmosphere,  the  face  and 
nature  of  tbe  soil,  also,  its  irrigation;  still  further,  the  native  animals, 
plants,  and  minerals;  the  artificial  productions  of  its  inhabitants;  their 
dwellings  and  principal  occupations;  their  social  and  foreign  relations 
(the  latter  being  generally  expressed  by  trade  and  its  channels);  and, 
finally,  the  history  of  the  place.  Of  course  it  is  easy  to  see  that  all 
these  subjects  cannot  be  exhaustively  treated  in  this  branch  of  instruc- 
tion; that  would  be  the  work  of  a  lifetime,  and  more;  think  for  a 
moment  merely  of  the  native  plants  and  animals,  and  the  historical 
part.  Such  is  not  to  be  the  task  of  the  instructor  in  local  geography; 
to  speak  figuratively,  he  is  not  to  count  the  stones  in  the  streets,  nor 
the  shingles  and  slates  on  the  roof;  he  has,  rather,  only  to  teach  what 
would  be  found  in  any  good  geography  of  any  country,  province,  or 
district.  We  should  therein  find  mention  of  the  -natural  and  artificial 
productions,  and  of  tfc  history  of  the  land,  but  only  of  the  most  im- 
portant and  characteristic,  together  with  one  or  more  marked  peculiari- 
ties; but  we  should  find  no  complete  enumeration,  description,  or 
representation  of  these.  The  instruction  of  local  geography  must  be 
the  same;  here,  also,  mention  is  only  to  be  made  of  the  most  important 
and  most  striking  natural  productions,  omitting  all  details;  here,  too, 
we  should  find  something  of  history,  but  only  of  those  events  and  oc- 
currences of  which  the  place  mentioned  has  been  tbe  scene. 

But  has,  then,  tbe  geography  of  a  country  nothing  to  do  with  the  sun, 
moon,  stars,  and  storms?  By  no  means,  although  this  belongs  to  gen- 
eral geography.  This  speaks  of  the  revolution  of  the  earth  on  its  axis; 
of  its  relation  to  the  other  heavenly  bodies,  particularly  to  the  sun;  of 
climate  and  seasons;  and  for  this  division  of  general  geography,  obser- 
vation of  the  native  skies  and. of  the  atmosphere,  may  be  a  preparation. 
Thus  local  geography  is  essentially  of  a  geographical  nature,  and,  as 
such,  is  to  be  especially  preparatory  to  future  geographical  studies. 

Local  geography  also  prepares  and  places  in  your  hand  other  branches 
of  instruction;  for  instance,  as  already  mentioned,  the  natural  sciences, 
in  giving  the  names  and  localities  of  certain  plants,  animals,  etc.;  natural 
philosophy,  in  taking  notice  of  common  natural  phenomena  to  be  observed 
by  the  eye;  history,  in  looking  back  into  the  past. 

Local  geography  is  also  very  important  in  teaching  the  command  of 
language^  inasmuch  as  the  teacher  should  insist  upon  the  correct,  clear, 
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and  complete  expression  of  what  has  been  clearly  comprehended.  It 
also  affords  abundant  material  for  short  written  exercises.  It  even 
touches  upon  mathematics^  since,  now  and  again,  there  are  distances  to 
be  measured  and  counted,  if  only  by  steps. 

Finally,  I  would  mention  drawing  as  another  branch  which  local 
geography  uses  as  her  hand-maid  in  the  representation  of  different 
geographical  forms,  in  turn  serving  her  again  by  thus  training  hand 
and  eye  for  the  study  of  drawing. 

(c.)  Art  and  Manner  of  Instructing, — Local  geography  is  an  integral 
part  of  sense-perception,  or  object  teaching,  and,  as  such,  should  be 
commenced  with  the  child's  first  entrance  into  school.  The  purpose  of 
object  teaching  is  to  lead  children  to  observe  and  to  describe  objects 
seen;  it  is  to  practice  the  senses  of  the  child  in  correct  perception  and 
conception,  and  for  this  purpose,  diflerent  objects  are  selected  for  the 
child  to  examine.  It  also  intrqduces  subjects  and  phenomena  which 
cannot  be  directly  produced  before  him,  but  which  the  child  has 
already  perceived,  or  can  perceive  outside  the  sqhooKroom;  in  a  word, 
phenomena  Ij-ing  within  the  sphere  of  the  child*s  life.  In  this  way  the 
child  attains  to  a  conscious  knowledge  of  various  perceptions  already 
made  by  him,  and  these  become  regulated  and  raised  to  the  rank  of 
distinct  ideas.  But  here  the  teacher  has  to  guard  against  proposing  too 
much  to  himself,  since,  although  the  child  might  have  seen  a  great  deal, 
there  is  perhaps  much  that  he  has  not  methodically  observed,  or  that  he 
has  even  not  seen  at  all. 

Hence  we  see  that  the  principal  aim  of  sense-perception  teaching  is  of 
a  methodical  nature;  it  is  to  exercise  the  senses  and  to  cultivate  the 
power  of  observation.  But  as  the  cultivation  of  this  power  takes  place 
by  means  of  material  substances,  it  therefore  does. not  exclude,  but 
includes  the  material  plastic  elements,  namely:  knowledge  in  regard  to 
the  phenomena  considered.  It  is,  at  the  same  time,  from  these  single 
building  stones,  collected  one  by  one,  that  we  are  more  easily  enabled 
to  build  up  later,  the  mental  structure,  the  idea  of  home.  And  the 
"  mentalizing,"  if  I  may  be  permitted  the  word,  of  surrounding  phe- 
nomena peculiar  to  our  home,  the  combining  of  them  into  one  total 
image,  is  properly  the  final  aim  of  this  instruction.  This  we  might  call 
the  top  round  of  the  ladder,  and  I  would  place  it  in  the  third  school 
year,  designating  it  by  the  name,  Exclusive  Local  Geography,  As  on 
the  lower  round  of  the  ladder  method  took  preeminence,  so,  on  the  upper 
round  it  is  to  material  that  preeminence  is  to  be  given. 

But  yet  the  province  of  local  geography  proper  is  to  take  up  within 
itself  the  normal  aim  of  sense-perception  teaching,  and,  at  the  same  time, 
to  continue  in  a  certain  direction  beyond  the  limits  of  this  aim.  Its 
province  is  less  to  communicate  and  to  teach,  than  so  to  guide  through 
continual  observation  and  examination,  as  to  enable  the  pupils  to  acquire 
for  themselves  the  desired  knowledge.  But  there  is  much  besides  which 
must  be  given  to  the  child;  for  instance,  the  historical  part.  Moreover, 
the  mental  vision  will  also  be  carried  beyond  the  visible  local  boundaries, 
as  in  irrigation,  natural  or  artificial,  and  here  again  communication  of 
knowledge  is  indicated. 

But  I  am  wandering  from  my  subject,  which  was  the  art  and  manner 
of  instruction  in  local  geography.     Let  us  take  the  nearest  way  thereto. 

Teaching  of  local  geography  is  not  easy.  On  the  part  of  the  teacher 
it  requires  skillful  preparation,  great  circumspection  and  patience;  on 
the  part  of  the  pupil,  open  eyes  and  close  observation,  even  outside  the 
school-room.     Moreover,  properly  studied,  it  requires  many  excursions 
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outside  the  walls  of  the  school-house,  since,  as  many  of  the  objects  can- 
not be  brought  into  the  schoolroom,  we  must,  therefore,  seek  them 
where  they  are  situated. 

Again,  the  pupil  is  to  be  energetic  and  persistent  in  searching  out  and 
ohserving  for  himself  alone,  this  or  that  object.  In  this  direction  there 
are  many  well-adapted  exercises,  of  which  I  shall  point  out  but  a  few: 

1.  Exercises  in  observation;  for  example,  the  direction  of  a  weather- 
vane. 

2.  Exercises  In  examination;  for  example,  the  different  statues  in  a 
city, 

3.  Exercises  in  discovery;  for  example,  where  there  are  reservoirs  in 
a  city,  or  springs  or  brooks  in  a  country  place;  on  what  buildings  there 
are  weather-vanes,  and  what  they  look  like. 

4.  Exercises  in  measuring  and  counting;  for  example,  to  measure  by 
steps  the  length  of  a  street,  or  width  of  a  road,  comparing  distances 
thus  measured  between  any  two  places. 

ThBSe  and  similar  problems  the  pupil  can  work  out  for  himself,  and 
thereby  he  is  forced  to  bo  observing  and  attentive  when  the  teacher  is 
not  by  him. 

It  is  best  to  give  exercises  of  this  kind  directly  before  the  conversa- 
tional lesson  on  the  selected  subject,  so  that  the  pupil  may  come  prepared 
beforehand. 

What  means  of  aid  have  you  in  local  geography  teaching,  and  how 
do  you  use  them?  Perhaps  a  plenty  of  charts  and  maps.  But  these  are 
the  very  aids  which  are  most  likely  to  be  misused.  For  example,  it  is  a 
misuse  of  them  when  they  are  used  from  the  commencement,  and  when 
instead  of  the  actual  locality  only  a  picture  of  it  is  viewed,  so  that  the 
scholar  becomes  less  acquainted  with  the  locality  itself  than  with  the 
map  of  it.  One  cannot  be  too  sti*ongly  warned  against  this  danger*  Let 
this  be  your  ruling  principle;  First  the  object,  then  the  picture^  so  that  the 
object  will  explain  the  picture,  and  not  the  picture  the  object.  These 
auxiliary  means  mentioned  should  only  be  used  after  the  perception  has 
been  gained  from  the  reality,^and  after  the  scholar  himself  has  drawn 
little  sketches  of  it.  He  gains,  too,  so  much  the  more  pleasure  from 
seeing,  instead  of  his  own  imperfect  attempt,  something  more  perfect. 
In  this  way  he  comes  to  a  right  understanding  of  geographical  rnaps  in 
general,  which  is  a  great  point  gained  for  his  future  geographical  studies. 
I  would  also  draw  attention  t6  another  valuable  auxiliary  which,  so 
far  as  I  know,  has  never  been  called  to  aid.  I  mean  photographs  of  the 
various  important  buildings,  monuments,  and  statues  of  a  city.  Every 
child  should  procure  the  ones  selected,  and,  after  having  seen  the  actual 
object,  the  photograph  will  be  a  material  aid  to  his  faculty  of  percep- 
tion.  Of  course  it  would  become  a  necessity  that  Such  photographs 
could  be  bought  at  a  very  low  price. 

Having  given  these  general  principles,  I  pass  on  to  the  treatment  of 
the  subject,  dividing"  it  into  two  parts,  viz:  the  primary  steps  coming 
under  the  province  of  object  teaching,  and  the  final  steps  being  Exclu- 
sive Local  Geography.  I  have  also  to  add  that  the  primary  steps  can 
by  no  means  be  kept  to  any  strict  systematic  order.  The  children  have 
to  observe  separate  objects  as  they  present  themselves;  very  often 
opportunity  is  given  for  comparison  between  two  objects  or  phenomena. 
Keyertheless,  although  the  children  can  follow  no  system  in  their  obser- 
vations,  the  teacher  must  have  his  own  plan  of  instruction  or  he  will 
soon  find  himself  overwhelmed. 
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II. — SPECIAL  lOCAL  GBOGRAPHT. 

Primary  Steps  in  Local  Geography,  belonging  to  the  department  of 
sense-perception  instruction. 

The  School-room,— {Terms  of  distinction — below,  before,  behind,  right, 
left.)  Fonr  walls,  one  floor,  one  ceiling.  The  walls  stand,  the  floor  and 
ceiling  lie — ceiling  above,  floor  below.  Right  wall,  left  wall,  front  wall, 
back  wall.  Four  corners.  Of  equal  size  are  ceiling  and  floor;  right 
wall  and  left  wall;  front  wall  and  back  wall.  In  which  side  are  there 
windows?  How  many?  In  which  doors?  What  stands  on  the  floor  of 
the  school-room?  What  hangs  on  the  walls?  How  long  and  how  wide  is 
the  school-room?  (To  be  measured  by  steps.)  How  many  seats,  desks, 
tables,  stand  in  the  room?  (Drawing  of  the  flooT,  or  of  one  of  the 
walls,  on  the  blackboard,  before  the  class.)  Observation,  description, 
and  comparison  of  various  things  in  the  school-room.  For  example:  of 
doors,  windows,  table,  slate,  chalk,  sponge,  etc.  Make  drawings  of  some 
of  them.  In  observing^  the  windows,  the  children  are  to  look  out  and 
tell  what  they  see. 

The  School-yard. — There  is  a  yard  to  our  school  house.  On  which  side 
or  how  many  sides  is  it?  It  is  wide  and  long.  How  long  and  how 
wide?  (Measured  by  steps.)  What  surrounds  it?  What  can  you  see 
standing  or  lying  in  the  yard?  What  is  the  use  of  what  you  see?  How 
do  you  go  from  the  school-room  into  the  yard?  How  many  steps  of 
stairs  from  the  half  into  the  yard? 

The  Sun, — Does  the  sun  shine  to-day?  Where  is  the  sun?  Does  it 
ailways  stand  still  in  the  same  place?  What  does  it  do  in  the  morning? 
In  the  evening?  When  is  the  sunshine  warmest?  How  does  the  sun 
look?  Does  it  shine  every  day?  When  does  it  shine?  Where  does  it 
rise — set?  Point  where  with  your  hand.  Say  aloud:  morning,  east — 
evening,  west.  Where  is  the  sun  at  noon?  Point  where.  We  say  that 
direction  is  towards  the  south.  In  what  direction  does  the  «un  rise — 
set — stand  at  midday?  The  sun  moves  in  the  sky  from  east  to  west.  It 
does  not  move  in  a  straight  line,  but  in  a  curved  line.  (Drawing.)  The 
direction  opposite  south  is  called  north.  Eepeat  the  four  points  of  di- 
rection. 

The  Moon. — Can  we  see  the  sun  in  the  sky  at  night?  Then  we  see  the 
moon  and  the  stars.  Do  we  see  them  every  night?  How  does  the  moon 
look?  Does  the  moon  also  give  warmth?  Does  it  also  rise  in  the  east 
and  set  in  the  west?  (Told  to  look  at  it  in  the  evening.)  Comparison 
between  the  sun  and  the  moon. 

The  Stars. — When  do  we  see  the  stars?  Can  we  see  them  every  even- 
ing? Do  they  look  as  large  as  the  sun  or  the  moon?  How  many  stars 
are  there  in  the  sky?  Are  they  all  equally  bright?  Do  they  give 
warmth  like  the  sun?     Are  there  stars  in  the  sky  by  day  also? 

j^ater. — (For  a  rainy  day.)  Look  out  of  doors.  It  is  raining.  The 
rain  is  water.  It  falls  in  drops.  How  many  drops  are  there?  Where 
do  they  come  from?  Do  the  drops  always  remain  on  the  ground?  The 
rain  wets.  What,  for  example?  Does  it  rain  every  day?  Has  it  rained 
much  to-day?  How  long  is  it  going  to  rain?  Look  into  the  street — 
yard.  You  see  the  water  standing  there  in  several  places;  those  are 
puddles;  we  will  see  if  they  are  still  there  this  afternoon  or  to-morrow. 
They  are  there  no  longer;  what  has  become  of  them?  We  also  have 
water  here  in  the  room;  what  is  it  in?  Who  brought  it?  Where  was 
it  brought  from?     (Something  more'  about  the  well,  pump,  or  water- 
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you  knaw  any  large  body  of  water  near  ne?  ^"*'-     •^'^ 

we  now  SOP?     Wh^it  r.*K^^  ^^i      ^V^"^^'      wnatistoe  colorof  the  clouds 

J^  people  who  build  houses,  and  what  materials  they  must  Mve-luSxA 
skv^l^W  ^' '''  ^^'"^^'■•T^^^l^  out  of  doors.     What  is  falling  from  the 

Why  does  not  water  IVoo^.tl  in  Lmo^er?   '''"^  ''^  ^'^'  "^^  ^'^^-^ 
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People  who  Furnish  us  with  Food, — Butchers  with  meats,  bakers  with 
bread,  millers  with  flour,  gardeners  with  vegetables  and  fruit,  grocers 
with  sugar,  salt,  coffee,  etc.,  fishermen  with  fish,  brewers  with  beer,  etc. 
Particulars  in  regard  to  each;  for  example,  where  does  the  butcher  get 
his  meat?  From  the  animals  that  are  slaughtered.  What  animals  are 
slaughtered?  Where  are  they  slaughtered?  Where  in  the  city  do  we 
find  meats  for  sale?  Where  are  vegetables  raised?  Where  sold?  Name 
vegetables  you  have  seen  in  the  market.  Conclusion:  What  food  do 
we  obtain  from  animals — what  from  plants? 

People  who  Furnish  us  with  Clothing, — Who  provides  you  with  your 
clothing?  Do  your  parents  make  it  themselves?  Of  whom  do  they 
get  your  clothing?  To  make  clothing  we  must  first  have  something  of 
which  to  make  it.  Of  what  do  we  make  clothing?  In  what  kind  of 
stores  do  we  buy  materials  to  make  clothing?  Name  some  of  the 
stores.  We  can  also  buy  many  kinds  of  clothes  ready-made;  name  such 
garments.  Clothing  must  be  kept  clean;  shirts,  stockings,  etc.,  often 
washed.    IJaundries. 

Care  of  Health, — Who  of  you  has  ever  been  sick?  Whom  did  your 
parents  send  for  to  make  you  well  again?  What  did  the  doctor  do 
when  he  came?  Where  did  the  doctor  come  from?  Where  is  there  an 
apothecary?  When  you  were  sick  you  staid  in  the  house  and  your 
parents  took  care  of  you;  but  is  there  no  place  for  people  who  are  sick 
and  have  no  home  to  stay  in,  and  no  one  to  take  care  of  them?  Have 
you  ever  seen  a  hospital?  Where?  Do  you  know  of  any  other  hos- 
pitals? 

Trade, — Many  people  who  buy  things  to  sell,  have  stores;  these  people 
are  called  merchants,  traders,  storekeepers.  Tell  me  some  stores  near 
where  you  live.  (Signs,  firms.)  What  d(\  we  buy  in  a  grocery  store? 
In  a  clothing  store?  To  buy  we  mast  have  money.  Coins  and  paper 
money,  (Show  different  coins.)  Of  what  metals  are  coins  made?  What 
is  the  building  called  where  money  is  made?  Did  you  ever  see  a  mint? 
Where?     What  kind  of  a  building?     What  banks  do.     What  brokers  do. 

Street  where  the  school  is  situated, — On  what  street  is  our  school?  It  is 
long  and  wide;  how  many  steps  wide?  How  long?  Is  it  straight,  or 
somewhat  crooked?  Is  it  level,  or  somewhat  hilly?  (The  general  di- 
rection in  which  it  runs.)  Is  it  planked  or  paved?  How  many  stonea 
does  it  take  to  pave  a  street?  They  cannot  be  counted.  The  middle  of 
the  street  is  higher  than  the  sides;  why?  The  water  runs  off  in  the 
gutters;  does  it  run  up  or  down?  On  both  sides  of  the  street  are  nar- 
row  walks  for  people;  these  are  called  sidewalks.  In  the  streets  we 
meet  carriages,  men,  and  animals;  what  kind  of  animals?  On  both 
sides  of  the  street  stand  houses;  there  are  two  rows  of  them;  see  if 
there  is  anything  else  to  be  seen  in  the  street.  PostS: — on  top  of  the 
posts,  lanterns — within  the  lanterns,  lights.  The  streets  are  lighted  at 
night;  why?  We  find  trap-doors  of  wood  or  iron  in  the  streets;  what 
are  they?  Conclusion:  Ask  individual  scholars  on  what  street  they 
live,  through  what  streets  they  come  to  school. 

Different  kinds  of  carriages  seen  on  the  streets. — Names  of  different  ve- 
hicles. Difference  between  a  car  and  a  carriage. '  Name  different  parts 
of  a  carriage. 

Public  Squares  or  Parks, — Where  is  the  nearest  public  square?  How 
many  steps  long  is  it?  What  is  in  the  square?  What  is  it  for?  (Draw- 
ing.)    Other  squares  or  parks. 

A  Ranch  or  Farm, — A  ranch  or  farm  is  a  large  place,  and  on  it  we  find 
many  things — wagons,  wheelbarrows,  plows,  harrows.     We  also  see 
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many  animals — hens,  ducks,  geese,  etc.  There  are  also  several  bnildings. 
There  is  a  dwelling  house;  there  is  another  building  -with  large  doors 
and  no  windows;  that  is  a  barn,  where  hay  and  grain  are  kept;  some- 
times there  are  places  for  the  horses  and  cattle  in  the  barn;  sometimes 
there  are  sheds  near  for  them.  There  are  cows  and  calves,  oxen,  horses, 
and  swine.  What  are  all  these  animals  for?  The  cows  are  to  give 
milk,  the  horses  to  draw  the  wagon  and  the  plow,  the  oxen  and  the 
swine  to  be  fattened  for  slaughter.  The  oxen  mu&t  also  draw  the  plow, 
harrow,  etc.  There  are  also  maDy  people  on  a  ranch — boys,  girls,  and 
laborers.  What  do  they  do?  They  have  to  feed  the  cattle,  to  milk  the 
cows;  (what  is  done  with  the  milk,  who  takes  care  of  it,  and  what  we 
Call  the  place  where  it  is  kept);  they  have  to  manure  the  fields,  to  plow 
the  ground,  to  sow  seed,  to  harvest,  and  thrash.  We  call  such  people 
farmers,  and  their  work  farming  or  cultivating  the  soiL 

Fields, — Plow- land,  tilled  land,  or  fields  is  land  that  is  plowed  every 
year  once  or  several  times.  The  land  is  plowed  with  a  plow ;  the  plow 
cuts  the  surface  of  the  earth  into  narrow  strips  and  turns  them  over; 
the  cuts  or  hollows  made  are  called  furrows.  The  earth  must  not  only 
be  plowed  but  harrowed  also;  the  harrow  covers  the  seed  with  earth, 
and  breaks  up  the  clods.  The  seed  is  sown  either  with  the  hand  or 
with  a  sowing  machine.  The  seed  that  is  sown  is  not  to  lie  in  the  earthy 
but  to  spring  up,  grow,  and  bear  fruit.  The  field  is  manured  in  order  to 
make  the  seed  vigorous  and  healthy.  Kinds  of  seed  sown.  Harvesting, 
season,  and  manure. 

Neighboring  Bodies  of  Water  {rivers,  hays,  lakes,  etc.),  Bridges,  etc.  A 
Biver. — The  name.  The  water  of  a  river  flows  in  a  hollow  channel  of 
earth;  and  this  hollow  is  called  the  bed  of  the  river;  the  borders  of  this 
bed — that  is,  the  land  at  each  side  of  the  river — are  called  the  banks  or 
shores  of  the  river.  The  river  is  as  wide  as  the  distance  from  one  of  the 
banks  to  the  other;  if  there  is  a  bridge  across  the  river  we  can  tell  how 
wide  the  river  is  by  measuring  the  bridge.  The  river  is  also  deep  as 
well  as  wide;  its  depth  is  the  distance  from  the  surface  of  the  waterHo 
the  ground  below.  The  ground  at  the  bottom  of  the  river  is  uneven, 
like  the  ground  around  us,  so  that  in  some  places  it  comes  nearer  to  the 
surface  of  the  water  than  in  other  places;  of  course  the  water  is  not 
so  deep  in  such  places,  and  these  are  called  shallows  or  shallow  water; 
places  where  the  water  is  so  shallow  that  we  can  wade  across  or  cross 
with  a  horse  are  called  fords.  Sometimes  the  bed  of  the  river  is  so 
hilly  that  the  top  of  these  little  hills  rise  above  the  surface  of  the  water; 
these  hill  tops  are  entirely  surrounded  by  water,  and  are  called  islands* 
A  river  has  not  always  the  same  width  and  depth;  when  there  is  but 
little  or  no  rain  for  a  long  time  the  river  is  narrow,  more  shallow,  and 
the  water  more  clear;  in  heavy  rains  or  after  heavy  rains  the  river 
becomes  swollen — that  is,  it  becomes  wider  and  deeper;  it  rises  higher  in 
its  bed  and  the  water  becomes  less  clear.  Sometimes  the  bed  of  the 
river  becomes  so  full  that  it  cannot  contain  all  the  water  of  the  river; 
the  water  then  rises  above  the  banks  and  flows  over  the  land;  we  then 
say  the  river  has  overflowed  its  banks,  or  has  flooded  the  country. 
When  the  weather  in  Winter  is  cold  enough,  the  surface  of  the  water 
becomes  frozen  and  forms  ice;  sometimes  the  ice  is  so  thick  that  people 
can  walk  and  skate  upon  it;  sometimes  the  water  freezes  to  so  great  a 
depth  that  the  ice  becomes  thick  and  strong  enough  to  bear  heavy 
loaded  teams.  What  kind  of  animals  live  in  the  river?  What  use  do 
we  make  of  the  water  in  the  river? 
Shipping  (vessels  and  boats). — There  are  several  kinds  of  vessels  in 
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which  we  can  travel  on  the  water.  (Examples.  A  general  description 
of  the  shape  and  diflcrent  parts  of  a  vessel,  but  no  details.)  People 
whose  business  it  is  to  sail  vessels  on  the  water  are  called  sailors,  boat- 
men, etc.  The  forces  which  move  vessels  are  the  currents  of  water, 
steam,  horses,  wind,  and  the  human  hand.  The  means  through  which 
the  forces  work  are  steam  engines,  ropes,  sails,  masts.  Diiferent  ways 
of  traveling.  Which  is  the  easiest,  quickest,  slowest;  why?  Ships  are 
usually  loaded  with  different  things,  viz:  wood,  stone,  coal,  wheat,  etc. 
This  is  called  the  cargo  of  the  ship.  A  wharf  is  a  place  on  the  shore  or 
bank  of  a  body  of  water,  to  which  vessels  can  be  made  fast,  while  they 
lade  and  unlade  their  cargoes.  Places  near  the  water  where  vessels  are 
built  or  repaired  are  called  shipyards. 

Bridges  {railroad  and  river  bridges), — For  what  purpose  are  bridges? 
Of  what  built?  Difference  between  a  railroad  bridge  and  one  made  for 
teams  and  foot  passengers.  How  supported  from  below.  How  ships 
pass  through  a  river  bridge. 

A  Bailroad, — A  railroad  is  a  road  built  of  iron  rails;  there  are  two 
rows  of  these  rails,  and  they  are  at  all  points  equally*  distant;  these  two 
rows  of  iron  rails  are  called  the  track.  The  carriages  which  roll  on 
these  tracks  are  called  cars;  several  cars  joined  together  are  called  a 
train;  at  the  head  of  a  train  is  a  steam  carriage,  which  we  call  the  loco- 
motive. The  locomotive  moves  by  means  of  steam  from  boiling  water, 
and  when  the  locomotive  moves  it  draws  the  train  with  it.  There  are 
passenger  trains  and  freight  trains;  express  trains  and  accommodation 
trains.     (Explain  the  difference.) 

Journey  on  a  Bailroad. — Who  of  you  has  ever  made  a  railroad  journey? 
What  railroads  did  you  travel  on?  Let  us  imagine  or  play  that  we  are 
going  on  such  a  journey.  Some  one  may  tell  me  what  railroad  we  will 
goon.  Way  to  the  railroad  station.  Where?  .Buying  tickets.  Wait- 
ing in  depot.  Signal  for  taking  our  seats  in  the  car.  People  whose 
business  it  is  to  take  care  of  the  train;  conductor,  brakeman,  engineer, 
fireman;  their  duties.  Signal  for  starting.  Motion  of  train.  First 
slow,  gradually  faster.  How  to  stop  train.  Places  where  a  train  stops 
called  stations.    . 

Herewith  I  close  the  chapter  on  material  for  local  geography  in  its 
primary  steps,  that  is  for  the  first  two  school  years;  I  herein  lay  claim, 
however,  neither  to  a  complete  selection  of  subjects,  nor  to  an  exhaustive 
treatment  of  them;  I  have  rather  sought  to  indicate  the  method  of 
handling  them.  In  regard  to  changes  in  the  sky  and  atmosphere,  I 
would  add  that  these  are  not  merely  to  be  observed  once  but  many 
times  in  the  course,  the  time  being  selected  according  to  the  actual 
presence  of  the  phenomena  to  be  observed.  In  addition  to  the  four 
main  points  of  the  compass,  the  second  year  may  include  four  interme- 
diate points,  northeast,  etc.,  observing  the  difference  in  direction,  Sum- 
mer and  Winter,  of  the  point  of  the  sun*s  rising  and  setting. 

III. — HIGHER  LOCAXi    GEOGBAPHT, 

By  means  of  the  preceding  instruction  in  local  geography  the  chil- 
dren have  not  only  cultivated  their  faculty  of  sense-perception,  but  have 
also  acquired  a  knowledge  of  many  local  facts  and  various  phenomena. 
In  accomplishing  this  no  systematic  method  has  been  followed,  but  the 
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most  favorable  opportunities  for  observing  separate  phenomena  particu- 
larlv  such  as  are  transitory  and  fleeting,  have  been  improved.  Ihe 
easU  of  the  year  have  here  greatly  served  as  guides.  Also  jn  groups 
of  similar  objects,  one  bus  been  selected  as  a  representative  of  all  for 
observation  and  study;  for  example:  0°^  street  one  public  square  one 
church  one  body  of  water,  etc.  In  this  way  the  child  has  been  ed  to 
perceiv'eTnd  take  cognizan;e  of  the  essential  characteristics  of  all  such 

'"'^Burin  its  higher  steps,  local  geography  can  no  'o^S!;^  occupy  itself 
with  the  considlration  and  description  of  single  objects;  it  t>a«^^*^«^*° 
endeavor  to  bring  to  view  order  in  the  manifold  and  varied  forms  and 
Phenomena  in  the^ world  of  home,  by  associating  and  grouping  together 
things  si^^ilar  in  nature.  In  no  other  way  would  it  be  possible  to 
accomplish  the  final  task  of  local  geography,  viz:  to  create  a  comp  ete 
mental  picture  of  the  locality  studied,  and  its  various  features  and  phe- 

"*^Hence  it  row  follows  that  instruction  in  local  geography,  in  its  ad- 
vanced steps,  must  follow  a  fixed  system,  which  is  quite  foreign  to  the 
Sre  of  Lnse-perccption  instruction.  The  reviewing  m  the  third 
year  of  much  which  has  come  under  notice  m  the  primary  steps  of  the 
study,  will  be  but  more  conducive  to  the  accomplishment  ot  this  pur- 

^Ts  an  obiect  of  instruction.  I  should  divide  the  subject  into  two  parts: 
1.  Its  changing  and  changeable  phenomena,  or  the  department  ot 

^^2?  The  fixed  and  unchangeable  features,  the  department  of  considera- 

*'*Th*e"two^ parts  of  the  course  of  instruction  do  not  succeed  one  another, 
but  rather  the  first  mingles  itself  incessantly  with  the  second,  in  every 
season  of  the  year.  It  comprises  chiefly  phenomena  of  the  sun,  moon, 
stars  and  atmosphere.    Let  us  draw  nearer  to  this  matter. 

1     The  Locality  of  Home  in  its  Changing  Phenomena -Depart- 
ment OP  Observation,    (a.)  The  Sun.~U  the  heavens  we  see  the  sun  by 
d^y  tbe  moon  and  stars  by  night.     Always?     Do  we  not  often  see  the 
Sn   by  day  also?     These,  together,  are  called  the  heavenly  bodies 
The  sun  appears  to  be  the  largest  among  them;  it  moves  from  east  to 
iest  !n  a  curved  line,  bending  towards  the  south.     From  morning  to 
noon  day  it  ascends;  from  noon  to  evening  it  descends.     The  highest 
St  reached  is  at  noon.     In  the  sunshine  alt  non-transparent  bodies 
FhTw  a  shadow.     Observe  the  shadow  of  such  a  body-your  arm  for 
nstance-at  morning,  noon,  and  evening,  taking  notice  of  .ts  d.recUon 
and  length.     Eesult:  the  shadow  always  lies  in  the  direction  opposte 
to  the  sun— in  the  morning  toward  the  west,  at  noon  toward  the  north, 
at  evening  toward  the  east.     It  is  smallest  at  mid-day,   argest  mor°'t.g 
and  evening.    From  morning  to  noon  it  decreases  gradually  m  Bize-fi  om 
noon  to  evening  it  increases.     It  describes  a  curve  line  ft-om  west  to  east 
bending  toward  the  north,  in  a  manner  directly  opposite  to  that  ot  the 
sun.      Kepeat   these   observations   and   descriptions  frequently  in  the 
course  of  the  year.     At  different  times  mark  points  of  rising  and  setting 
of  the  sun ;  also,  its  height  at  mid-day.    The  days  of  Spring  and  Autumn, 
as  well  as  of  Summer  and  Winter,  are  not  to  be  allowed  to  pass  unno- 
ticed    At  last  we  shall  reach  this  result:    The  sun  does  not  always 
rise  knd  set  at  the  same  points  in  the  horizon.     At  the  beguining  of 
Soring  and  Autumn  it  may  be  said  the  sun  rises  exactly  in  the  east,  and 
sets  exactly  in  the  west;  these  points  are  to  be  marked— also  the  time 
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of  rising  and  setting.  Till  the  beginning  of  Summer  it  rises  and  sets 
continually  farther  and  farther  toward  the  north.  It  also  rises  con- 
tinually earlier  and  earlier,  and  sets  later  and  later.  At  mid-day  it 
ascends  continually  higher  and  higher— the  shadow  becomes  shorter  and 
shorter.  The  line  it  describes  is  always  an  increasing  curve.  From  the 
twenty  first  of  June  all  this  is  reversed.  On  that  day  the  sun  rises 
farthest  at  the  northeast,  and  sets  farthest  at  the  northwest.  That  is 
the  day  of  its  earliest  rising  and  latest  setting;  it  noon  of  that  day  it 
reaches  its  highest  point  in  the  heavens;  the  shadow  of  the  body  is 
then  smallest;  the  curve  the  sun  describes  in  the  heavens  is  the  largest. 
Continuing  observations  of  this  nature  during  the  remaining  part  of 
the  year,  and  especially  at  the  beginning  of  Winter,  similar  facts  will  be 
developed  in  regard  to  the  sun's  rising  and  setting,  the  height  and 
length  of  the  curve  it  describes,  length  of  shadow  at  noon-day,  etc. 
The  tropics  can  here  be  well  explained.  Difference  of  temperature  at 
diffei-ent  parts  of  the  day,  and  at  different  seasons  of  the  year. 

ip.')     The  Moon,     (c.)     Observation  of  the  stars,     (d.)     Observation 
of  weather. 

2.  The  Locality  of  Home  in  its  Unchangeable  Features.— Depart- 
ment  of  Consideration  and  Reflection. — It  is  impossible  to  make  the  division 
of  the  phenomena  to  be  observed  entirely  distinct;  the  department  of 
reflection  and  consideration  must  comprise  much  that  is  not  fixed  and 
unchangeable;  for  instance,  animated  nature  as  represented  in  the  ani- 
mal kingdom.  Life  is  motion,  and  all  motion  to  be  learned  must  be 
observed.  Since,  however,  the  animal  kingdom  in  its  motion  and  activity, 
and  the  vegetable  kingdom  in  its  development,  belong  to  a  fixed  locality, 
we  therefore,  in  this  case,  combine  observation  with  consideration  and 
reflection.  For  convenience  we  shall  select  San  Francisco  for  illustra- 
tion of  this  department. 

(rt5.)  General  View  of  San  Francisco. — The  place  where  we  reside, 
where  our  school  house  stands,  is  named  San  Francisco.  San  Francisco 
is  called  a  city.  A  city  is  an  incorporated  town  governed  by  a  Mayor 
and  a  Board  of  Supervisors  or  City  Council.  San  Francisco  is  situated 
on  the  west  side  of  San  Francisco  Bay;  directly  opposite  on  the 
eastern  shore  is  Oakland;  San  Francisco  also  lies  on  the  southern  shore 
of  the  Golden  Gate;  Saucelito  is  situated  on  an  inlet  of  the  oj)posite 
northern  shore,  and  lies  a  little  west  of  north  from  San  Francisco. 

(ft.)  Streets. — The  city  contains  many  streets.  Each  of  you  may  tell 
me  the  name  of  some  street.  Market  street  is  one  of  the  longest  and 
widest;  its  commencement  is  at  the  water's  edge^  about  two  thirds  of 
the  distance  from  Meiggs  Wharf  to  Eincon  Point;  from  there  it  extends 
in  a  straight  line,  its  direction  being  northeast  and  southwest.  Most  of 
the  streets  lying  north  of  Market  street  run  at  right  angles  to  each 
other,  their  direction  being  nearly  north  and  south,  east  and  west;  south 
of  the  line  of  Market  street,  the  streets  run  in  various  directions  and  at 
various  angles.  Market  street  is  one  of  the  business  streets  of  the  city. 
Let  us  see  how  many  different  kinds  of  business  located  on  Market  street 
you  can  mention  to  me.  What  public  building?  What  other  large 
buildings?  Yan  Ness  Avenue  is  also  a  very  wide  street.  It  commences 
at  Market  street  and  extends  to  the  water's  edge,  which  it  reaches  in 
the  vicinity  of  Black  Point.  Yan  Ness  Avenue  runs  north  and  south, 
and  Market  street  northeast  and  southeast;  it  therefore  lies  in  a  diagonal 
line  to  Market  street.  Does  it  then  form  a  right  angle  with  Market 
street?  Does  it  run  parallel  to  Market  street?  Can  you  tell  me  what 
kind  of  buildings  we  find  on  Yan  Njaas  Ayenwdl   Is  it^-biMin^satE^f? 
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Point  Lobos  Avenue  is  another  very  wide  street;  it  commences  at  Laurel 
Hill  Cemetery,  or  Lone  Mountain,  and  extends  in  a  westward  direction 
to  the  Pacific  Ocean,  which  it  reaches  just  south  of  Point  Lobos;  Point 
Lobos  forms  the  southwestern  boundary  of  the  Golden  Gate.  Point 
Lobos  Avenue  runs  in  an  easterly  and  westerly  direction;  is  it  then 
parallel  to  Van  I^ess  Avenue?  To  Market  street?  How  many  of  you 
have  been  on  Point  Lobos  Avenue?  Lid  you  see  as  many  business 
places  as  on  Market  street?  As  many  private  residences  as  on  Van 
JNess  Avenue?  Did  you  meet  any  heavily  loaded  business  teams?  What 
rocks  are  in  the  Pacific  Ocean  opposite  the  end  of  this  road?  What 
animals  live  on  these  rocks?  Front  street,  Battery  street,  Sansome 
street,  Montgomery  street,  and  Kearny  street,  all  run  from  Market  street 
north  towards  the  water,  in  the  direction  of  North  Point  near  Meiggs 
Wharf;  they  all  run  in  a  northerly  and  southerly  direction;  (drawing) 
the  lines  which  separate  them  are  parallel  lines,  and  hence  we  say  these 
streets  are  parallel  to  each  othei\  Each  of  you  may  tell  me  of  some 
place  of  business  on  either  of  these  streets.  Are  these  business  streets? 
Each  scholar  should  give  the  name  of  the  street  on  which  he  lives,  and 
the  directions  in  which  it  extends.  Also,  the  direction  at  twelve  o'clock 
M.  of  the  shadows  in  any  given  street;  if  they  fall  in  the  same  direction 
as  the  street,  then  the  latter  must  extend  north  and  south;  if,  on  the 
contrary,  they  fall  upon  one  side,  then  the  street  extends  rather  in  an 
easterly  and  westerly  direction;  very  narrow  streets  extending  in  the 
latter  direction  will  lie  wholly  in  shadow  at  noonday.  The  chief  aim  of 
this  exercise  is  to  enable  the  learners,  wherever  they  may  be,  to  recog- 
nize  the  cardinal  points.  There  are  so  many  streets  in  the  city  that  we 
cannot  name  them  all;  some  are  long,  some  short;  some  wide,  some 
narrow;  some  straight,  some  crooked;  some  are  called  places,  courts,  or 
alleys;  these  are  generally  shorter  and  narrower  than  most  of  the 
streets,  and  some  are  closed  at  one  end.  What  can  you  tell  of  the 
different  kinds  of  paving  with  which  the  streets  are  covered?  Of  what 
use  is  it  to  pave  the  streets?  At  night  the  streets  are  lighted  with  gas; 
where  does  the  gas  come  from?  In  Summer  some  of  the  streets  are 
watered;  why?  i        ,    t 

(d.)  Sketching  of  a  Map  of  San  Francisco.— The  pupils  have  already  been 
required  to  draw  simple  maps,  representing  the  location  of  the  school 
house,  of  their  own  homes,  and  of  public  squares,  and  other  places  in 
the  citv.  They  have  observed  that  in  every  drawing  of  a  map,  south 
has  always  been  opposite  to  north,  east  to  west.  Their  maps  should 
always  be  made  with  a  cross  indicating  the  four  points  of  the  compass; 
when  drawing  upon  the  blackboard,  however,  it  is  well  to  exercise  them 
in  varymg  the  direction  of  the  cardinal  points;  for  example,  while  one 
has  north  indicated  by  the  top  of  the  blackboard,  the  next  one  may 
have  it  represented  at  the  right,  the  next  one  at  the  lower  part  of  the 
blackboard,  the  next  one  at  the  left,  and  others  may  represent  it  at 
points  diagonal  to  these;  this,  however,  must  not  be  done  till  after  they 
have  had  sufficient  practice  not  to  become  confused  in  the  general  rule 
that,  on  maps,  north  is  represented  by  the  upper  part,  south  by  the 
lower  part,  east  by  the  right,  and  west  by  the  left.  The  following 
method  of  sketching  a  map  of  San  Francisco  is  given  to  illustrate  the 
general  plan,  and  is  by  no  means  offered  as  the  best  plan  of  arrange- 
ment. First,  draw  a  cross  representing  the  four  cardinal  points.  In 
the  middle  of  the  quarter  which  represents  the  northeastern  part  of  the 
space  allotted  to  the  whole  map,  draw  a  dotted  line  from  northeast  to 
southwest:  as  Market  street  runs  a  little  east  of  northeast,  and  a  little 
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west  of  southwest,  draw  another  line  intersecting  these   at  very  acute 
angles;  now  erase  the  first  line  and  leave  the  second  line  to  represent 
Market  street.     In  the  middle  of  this  line  make  a  large  dot  to  represent 
the  new  City  Hall;  now  draw  a  small  right-angled  triangle  at  the  north 
of  Market  street,  making  the  dot- the  center  of  the   hypothenuse;  the 
streets  drawn  may  now  be  named,  and  the  City  Hall  Park  thus  bounded: 
on  the  north  by  McAllister  street,  on  the  northeast   by  Jones   street, 
southeast  by  Market  street,  west  by  Larkin  street.     Larkin  street  may 
now  be  extended  northwards,  its  northern  end  indicating  the  vicinity  of 
Black  Point.     Continue  Jones  street  in  a  line  parallel  to  Larkin  street, 
the  two  intermediate  parallel  streets  being  indicated  by  lines,  and  their 
names  learned.     Now,  extend  Hayes  street  in  a  westward  direction  from 
the  southwestern  angle  of  City  Hall  Park.     'Next,  draw  Van  Ness  Ave- 
nue a  little  to  the  west  of  Larkin  street,  and  parallel  \yith  it,  beginning 
at  Market  street,  crossing  Hayes  street  at  right  angles,  and  terminating 
it  also  in  the  vicinity  of  Black  Point*     Passing   westward   at  a  right 
angle  from  Van  Ness  Avenue  we  come  to  Park  Avenue,  which  leads  to 
the  parallelogram  representing  Golden   Gate  Park.     A  little  north  of 
the  western  end  of  the  park  we  find  the  Cliff  House  and  Seal  Eock;  a 
little  further  north,  Point  Lobos.     N"orth  of  Park  Avenue  we  will  locate 
the  Masonic,  Odd  Fellows',  Calvary,  and   Laurel  Hill  Cemeteries,     Fort 
Point  a  little  further  north  than  Black  Point,  northwest  from  Laurel 
Hill  Cemetery,  and  northeast  from  Point  Lobos;  directly  south  of  Fort 
Point  is  the  Presidio.     Let  us  now  return  to  the  Cliff  House,  and  ride 
along  the  beach  till  we  come  to  the  Ocean  House  road;  this  road  runs 
nearly  east  from  the  beach  until  we  have  gone  some  ways  beyond  the 
Ocean  House,  it  then  turns  to  the  southeast  till  it  brings  us  to  the  In- 
dustrial School;  here  the  San   Jose  Eailroad,  coming  from  the  south, 
crosses  this  road  opposite  the  Industrial  School,  and  here  we  will  take 
the  cars,  and  wind  along  in  a  northeasterly  direction  till  we  reach  the 
San  Jose  depot  on  Market  street;    this  depot  is  but  a  little  distance 
southwest  of  the  junction  of  Van  Ness  Avenue  and  Market  street.     On 
our  way  in  the  cars,  when  we  had  rode  about  one  third  of  the  distance, 
we  passed  St.  Mary's  College  at  the  left  and  east  of  the  road;  at  about 
three  fourths  of  the  distance  rode  in  the  cars,  wo  passed  the  Jewish 
Cemetery  at  the  left  and  east  of  the  road;  and  half  way  between  the 
Jewish   Cemetery  and  the   Market  street  depot   was  the  old  Mission 
Church — this  church  is  also  half  wa^^  between  the  railroad  on  the  east 
and  Market  street  on  the  west.     We  will  now  locate  the  Almshouse  by 
drawing  a  straight  line  northwards  from  the  Industrial  School  to  the 
eastern   end   of   the   Golden    Gate  Park,  and    on    this   line,   half   way 
betw^een  the  Industrial  School  and  the  Golden  Gate  Park^  we  will  make 
the  site  of  the  Almshouse.     We  will  next  locate  the  County  Hospital, 
which  lies  in  a  nearly  easterly  line  from  the  Almshouse,  east,  also,  of 
the  San  Jose  Eailroad.     Let  us  now  return  to  the  junction  of  Jones  and 
Market  streets,  the  northeast  boundary  of  City  Hall  Park.     Continuing 
our  way  through  Market  street  in  a  northeasterly  direction,  after  pass- 
ing six  blocks,  we  come  to  the  first  large  business  street  that  runs  north 
and  south;  this  is  Kearny  street,  and  we  will  I'epresent  it  by  a  line  run- 
ning parallel  to  Van  Ness  Avenue,  Jones,  and  Larkin  streets.     Kearny 
street  is  a  long  thoroughfare,  and  we  will  walk  along  it  the  distance  of 
eleven  blocks,  when  we  find  the  street  crossed  at  right  angles  by  Broad- 
way, which  runs  east  and  west;  turning  to  our  leftwe  see  the  City  and 
County  Jail,  on  the  north  side  of  Broadway,  a  little  distance  from 
Kearny.     Now,  locate  and  name  streets  east  of  Kearny,  and  parallel  to 
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it.  Xocate  and  bound  principal  public  squares.  Names,  in  their  order, 
of  the  streets  between  Kearny  and  Yan  Ness  Avenue,  etc.  The  location 
of  school  houses  should  have  been  noted  as  soon  as  it  could  be  indicated 
by  the, outlines  drawn;  each  child  should  also  be  required  to  locate  his 
own  residence  on  the  map  drawn  by  him.  Of  course,  each  teacher  will 
select  additional  points  of  importance,  guided,  eomowhat,  by  the  degree 
of  interest  this  or  that  place  may  have  for  this  or  that  class.  Any  map 
of  San  Francisco  may  be  used  as  a  first  guide  and  aid  in  these  lessons. 

(e.)  Welter  used  in  our  homes  ayid  in  the  city,  (/.")  Buildings  in  the  city. 
(g.)  Manufactories,  (A.)  Churches.  (?.)  School  houses.  (/)  The  Fire  Be- 
partment. 

{L^  Inhabitants  of  a  City. — 1.  Animals. — There  are  many  people, 
dwelling  in  a  city,  but,  besides  these  are  also  many  animals.  Let  us 
first  speak  of  the  latteri  Many  of  these  are  of  use  to  man;  they  are 
sheltered,  fed,  and  cared  for  by  man;  such  are  called  domestic  animals. 
Here  mention  of  some  is  to  be  made  and  some  questions  in  regard  to  their 
form  and  appearance;  then  questions  like  the  following;  V\  hat  people 
use  horses?  For  what  do  they  use  them?  In  the  city  we  see  many 
horses  but  few  oxen,  cows,  calves,  swine,  or  poultry;  all  the  latter  we 
usually  find  in  greater  numbers  outside  of  the  city.  There  may  be 
many  oxen,  calves,  and  swine,  and  much  poultry  brought  into  the  city, 
but  only  to  be  slaughtered.  Name  diiferent  domestic  animals  and  the 
special  tise  to  which  each  i»  put.  Some  animals  are  also  merely  for  our 
amusement;  for  example,  some  kinds  of  dogs,  birds,  as  canaries,  parrots, 
mocking  birds,  etc.;  also,  gold-fishes.  There  are  places  of  amusement  for 
the  public,  called  zoological  gardens;  these  contain  a  collection  of  a 
great  variety  of  animals.  Who  of  you  have  ever  been  in  such  a  garden? 
Name  some  of  the  animals  you  saw.  Many  of  these  are  brought  from 
foreign  lands;  the  men  >vho  take  care  of  them  are  called  their 
keepers^  and  they  teed  the  animals  and  take  care  of  them.  These 
animals  are  kept,  not  for  mere  pleasure,  but  also  that  we  may  see  and 
learn  about  the  animals  of  foreign  lands.  There  are  also  many  animals 
at  large  in  the  city  who  find  food  and  shelter  for  themselves;  for  in- 
stance, birds,  rats,  mice,  flies,  etc.  2.  People  Dwelling  in  the  City. — ' 
The  most  important  inhabitants  of  a  city,  however,  are  the  people  who 
dwell  in  it.  In  San  Francisco,  in  eighteen  hundred  and  seventy- two, 
there  were  one  hundred  and  seventy-eight  thousand  two  hundred  and 
seventy-six  inhabitants;  of  these,  five  thousand  were  what  is  called  a 
floating  population,  that  is,  they  have  no  permanent  homes  in  the  city, 
but  live  in  hotels,  hospitals,  almshouses,  etc, — or  they  call  San  Francisco 
their  homo,  but  spend  most  of  their  time  making  short  voyages  along 
the  coast,  bay,  or  rivers.  Counting  the  number  of  people  in  the 
city,  county,  country,  etc.,  is  called  "taking  the  census.''  This 
is  a  very  old  custom  among  nations,  for  we  read  in  the  Bible 
that  the  ancient  Hebreyvs  and  their  families  were  numbered  by 
sex  and  age;  and  the  most  ancient  record  of  a  census  that  we 
possess  is  the  enumeration,  by  Moses,  of  the  people  in  the  wil- 
derness. The  inhabitants  of  a  place  differ  in  age,  wealth,  religion,  etc. 
According  to  age,  th^y  are  divided  into  adults,  and  those  who  have  not 
yet  reached  the  age  of  eighteen  or  twenty-one  years.  Are  you  an 
adult?  In  regard  to  wealth,  we  find  people  of  every  degree,  fi'om  ex- 
treme and  helpless  poverty  to  immense  wealth.  The  rich  have  to  help 
provide  for  the  poor;  this  they  do  partly  by  the  taxes  which  they  pay 
to  the  Government,  partly  by  establishing  charitable  and  other  societies, 
and  also  in  more  direct  ways.     When  you  no  longer  go  to  school,  each 
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of  you  will  find  something  to  do  among  your  fellow  men;  for  instance, 
what  will  you  do?  and  you?  etc.  Thus  each  of  you  will  follow  some 
calling,  that  is,  some  pursuit,  business,  or  profession — a  certain  depart- 
ment of  labor,  by  which  you  will  support  yourselves  and  acquire  prop- 
erty. The  wealth  which  one  possesses  is  called  his  property.  Some  of 
you  will  become  farmers;  where  will  those  live  and  what  will  they  do? 
Some  will  become  mechanics;  tell  rae  some  things  which  a  mechanic 
makes.  Some  will  be  manufacturers;  how  many  kinds  of  manufacto- 
ries can  you  name?  There  are  also  many  tradesmen  or  merchants, 
who  buy  and  sell  various  kinds  of  wares  and  goods.  A  trader  or 
merchant  usually  has  on  the  outer  wall  of  his  store  a  sign,  on  which  is 
his  name  and  the  kind  of  goods  he  buys  and  sells;  often  two  or  more  per- 
sons unite  in  sonie  business;  this  is  called  a  partnership,  and  their  names 
together  is  called  the  name  of  the  firm  or  house.  Merchants  have 
others  to  assist  them,  and  these  are  called  clerks,  bookkeepers,  cashiers, 
etc.  A  city  where  there  are  many  merchants  is  called  a  commercial 
city;  where  there  are  many  manufactories,  a  manufacturing  city.  Be- 
sides mechanics  and  merchants,  there  are  also  many  other  people — 
painters,  musicians,  singers,  physicians,  municipal  officers,  clergymen, 
lawyers,  teachers,  etc.  Many  people  work  the  whole  year  in  the 
streets;  these  are  coachmen,  teamsters,  and  other  drivers,  etc.;  others 
work  in  gardens,  and  are  called  gardeners;  and  still  others  work  on  the 
water,  as  fishermen,  boatmen,  etc.  All  the  kinds  of  business  we  have 
mentioned  are  usually  followed  only  by  men.  Women  also  have  to 
work  to  support  themselves  and  to  acquire  property;  let  us  see  how 
many  kinds  of  business  are  usually  followed  by  women.  The  inhabit- 
ants of  a  city  also  differ  in  religion;  there  are  Protestants,  Catholics, 
and  Hebrews,  or  Jews.  These  different  churches  have  schools,  to  which 
children  go  once  a  week;  what  are  such  schools  called?  Are  the  pupils 
taught  the  same  things  that  they  learn  in  their  day  schools?  Some  of 
these  churches  have  day  schools  also  for  children;  can  you  tell  me 
where  there  is  one  such  school?  Besides  the  inhabitants  who  have 
their  home  in  any  certain  place,  there  are  also  people  who  come  to  that 
place  to  remain  for  a  short  time,  sometimes  for  business  and  sometimes 
for  pleasure;  what  accommodations  are  provided  for  these  people,  whom 
we  call  travelers?  Let  us  name  several  hotels,  and  tell  on  what  streets 
they  are  situated. 

3.  Relation  of  individual  municipalities  to  the  whole  country. — As  the 
different  classes  in  a  building  constitute  together  one  school,  so  a  city 
and  the  surrounding  towns  and  country  constitute  a  county;  many  coun- 
ties are  united  in  one  State;  many  States  united  form  our  country.  For 
the  government  of  every  city  there  is  a  Mayor  and  Common  Council, 
Board  of  Aldermen  or  Supervisors;  of  every  State  there  is  a  Governor 
and  Legislature;  of  the  country  the  President  and  Congress.  These 
officers  are  chosen  from  among  the  people  once  in  a  certain  number  of 
years.  The  Mayor  of  a  city  dwells  in  the  city;  the  Governor  of  a  State 
in  the  capital  city  of  that  State;  the  President  of  the  country  at  the 
National  Capital.  Who  is  the  Mayor  of  our  city?  For  how  long  is  the 
Mayor  elected?  When  was  the  present  Mayor  elected?  When  will  his 
term  of  ofi&ce  expire?  What  city  is  the  capital  of  the  State  in  which 
we  live?  Who  is  President  of  our  country?  For  how  many  years  is 
the  President  elected?  When  was  oar  President  elected?  When  does 
his  term*of  office  expire?  What  city  is  the  National  Capital?  Where 
is  it  situated?  How  far  and  in  what  direction  from  us?  For  the  gov- 
ernment and  good  order  of  cities,  counties,  States,  and  country,  much 
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money  IS  needed;  this  money  is  famished  hy  taxes,  which  are  paid  to 
the  government  by  the  people;  the  rich  have  to  pay  large  taxes,  while 
the  poor  have  but  small  taxes  to  pay. 

The  fourth  or  fifth  steps  introductory  to  the  study  of  general  geogra- 
phy, treat  of  the  history  of  the  county  or  city,  and  then  of  the  State. 


[Translated  from  the  German,  by  Mrs.  Lane.] 

SENSE-PEECEPTION ;    OK,    OBJECT    TEACHING. 

To  please  those  who  would  fain  refrain  from  entering  on  their  labor 
without  some  more  extended  classification,  I  will  here  attempt  to  illus- 
trate a  method  founded  upon  a  somewhat  systematic  basis.     I  would 
however,  first  remark:  ' 

1.  Concerning  the  amount  of  the  following  material,  to  many  it  may 
seem  insufficient  for  one  year,  to  others  an  overwhelming  amount  for 
that  period.     Who  would  be  able  to  fix  a  limit  suited  to  all? 

2.  In  regard  to  some  simple  objects  made  of  a  single  material,  I  have 
only  given  hints,  which  are  by  no  means  intended  to  exhaust  the  sub- 
ject; they  are  but  the  key  with  which  the  teacher  is  to  find  and  arrange 
his  own  material. 

3.  To  the  young  teacher  about  to  commence  his  first  course  of  sense- 
perception  teaching,  I  would  recommend,  nay,  I  would  beg  of  him,  to 
furnish  himself  with  a  manuscript  book,  and  this  by  no  means  a  thin 
one,  to  crease  or  rule  every  leaf  in  the  middle,  and  on  the  one  half  to 
write  out  a  preparatory  exercise  on  every  separate  object,  leaving  the 
other  half  for  future  additions.  The  lesson  itself  may  furnish  addi- 
tional material,  for  the  thoughts  and  remarks  of  the  children  often  fur- 
nish the  most  valuable  matter.  We  are  the  teachers  of  children,  but 
often  they  are  also  ours. 

4.  Do  you  find  the  lesson  you  have  prepared  too  short,  review  or 
commence  on  the  next;  if  too  long  divide  it,  and  continue  the  subject 
m  the  following  lesson. 

In  the  following  pages  I  give  a  few  examples  of  what  is  to  be  consid- 
ered and  somewhat  of  the  principle  of  classification  to  be  applied  in 
regard  to  the  diiferent  objects;  remarking  that  these  are  not  complete 
preparations,  but  are,  and  should  be,  only  sketches. 

The  chief  division  for  the  first  series  is;  I.  The  human  body.  11.  Its 
needs.  III.  The  child  as  scholar.  IV.  The  school-room.  V.  The 
school-house.  VI.  The  sitting-room  at  home.  YIL  The  sleepinff-room 
at  home.  VIII.  The  kitchen.  IX.  Dwelling-houses.  X.  Other  houses. 
XI.  Country,  town,  and  city.  XII.  City  or  town  in  which  the  children 
live. 

I.  The  Human  Body.— Its  name:  body.  Parts:  head,  trunk,  limbs, 
^limber  of  parts:  one  head,  one  trunk,  four  limbs.  Which  parts  of  the 
body  are  double?  arms,  legs,  bands,  feet.  Material:  bones,  flesh,  blood- 
hard,  soft,  and  fluid  parts.  Position  of  head,  trunk,  limbs.  Changes  in 
the  body:  growth,  sickness,  fatigue,  heat,  cold,  injuries,  death. 

Animals  also  have  bodies.  What  animal  has  a  small  body?  'what  one 
a  large  body?  what  one  a  long  body?  what  one  a  thick  body? 

1.    The  HBAD,--Form:  round.    Position:  on  the  trunk.    Parts:  fore- 
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head,  back,  top,  crown,  face.  Natural  covering:  hair.  Baldness:  little 
babies,  old  men.  What  men  and  boys  wear  on  head:  hats,  caps.  Hats 
and  caps  made  of :  straw,  silk,  felt,  fur,  cloth.  What  women  and  girls 
wear  on  their  heads:  bonnets,  hats,  caps,  nets,  ribbons,  wreaths,  flowers. 
Motions  of  head  :  nod,  bow,  shake,  turn,  hold  upright.  Headache, 
Heads  of  animals. 

2.  The  Trunk. — Position:  below  head,  above  limbs.  Parts:  chest, 
abdomen,  back.  Limbs  attached  to  trunk:  legs,  arms.  Relative  posi- 
tion of  parts:  abdomen  below  breast,  etc.  Motions  of  body:  bend,  turn. 
Dress:  shirt,  pants,  vest,  coat,  jacket,  uniform,  overcoat.  Condition: 
stout,  thin,  slender,  crooked  (humpback).     Eules:  bathe,  wash, 

3.  The  Limbs. — Name:  arms,  legs.  Position:  arms  above  and  on 
each  side;  legs  below  and  near  together.  Number:  two  legs,  two  arms. 
Dress:  same  as  trunk.  Number  of  parts  of  body:  of  which  parts  have 
we  one?  of  which  two?  of  which  ten?  of  which  too  many  to  count? 

4.  The  Hair. — ^Place.  Color:  black,  white,  brown,  blond,  reddish, 
grey.  Kinds:  smooth,  bristly,  curly.  Length:  long,  half  long,  short. 
Purpose:  warmth,  ornament.  What  is  done  to  the  hair:  comb,  brush, 
cut,  oil,  curl,  braid,  coil,  etc.;  difference  in  youth  and  age.  What  is 
made  of  hair:  rings,  brooches,  chains.  Beard:  mustache,  side-whiskers, 
full  beard.  Eules:  comb,  brush,  keep  clean;  not  let  hang  in  eyes,  not 
pull  other's  hair.     What  animals  are  covered  with  hair? 

5.  The  Ears. — Place:  each  side  of  head.  Parts:  external  or  outer, 
internal  or  inner.  Number.  Use:  to  hear.  What  we  hear  with  them: 
(names  of  different  sounds),  singing,  speaking,  music,  rustling,  rattling, 
thunder,  ringing  of  bells,  clapping,  cracking,  rolling,  etc.  What  causes 
these  sounds?  What  sounds  do  we  like  to  hear?  What  do  we  not  like 
to  hear?  What  injures  the  hearing?  explosions,  blows.  Deafness.  Wax 
of  the  ear:  its  purpose.  Ornaments  for  the  ears;  rings  (gold,  jet,  pearls, 
etc.)     Eules:  keep  clean.     How?  with  what? 

6.  The  Face. — Place:  it  forms  the  front  part  of  the  head.  Parts: 
brow  or  forehead,  nose,  eyes,  temples,  cheeks,  mouth,  chin,  Eelative 
position  of  these  parts:  above,  below,  between.  Color:  red,  white,  pale, 
(negro,  chimney  sweep,  etc.)  Other  appearances:  swollen,  thin,  sunken, 
smooth,  bearded.  Youth:  full,  rosy.  Age:  pale,  wrinkled,  haggard. 
Motions:  laugh,  weep,  look  joyful,  angry,  ashamed,  friendly,  sullen. 
Eules:  wash;  not  cut,  make  grimaces,  nor  to  be  vain  of  a  pretty  face. 
Disfigured  by:  small-pox,  burns,  cuts. 

7.  The  Forehead. — Place.  Material:  bone,  skin.  Surrounded  by: 
hair,  temples,  eyes,  nose.  Youth:  smooth.  Age:  wrinkled.  Motions: 
wrinkle,  frown,  or  scowl.     Eules:  keep  clear  and  unclouded. 

8.  The  Eyes. — Place:  below — at  both  sides.  Number:  two;  right, 
left.  Parts:  eyebrows,  eyelids,  eyelashes,  eyeball.  Use  of  different 
parts:  eyebrows  (color)  to  protect  from  perspiration — ornament;  eye- 
lids to  protect  from  dust  and  other  things — to  make  more  safe  in  sleep; 
to  clean  the  eye  frequently,  as  we  wipe  the  window  glass;  eyelashes,  to 
shut  more  closely,  to  protect.  Seeing.  What  do  we  see?  form,  size, 
color,  motion,  nearness,  or  distance  of  things.  Forms  seen  :  round, 
angular,  long,  short,  broad,  narrow,  sharp,  dull,  smooth,  rough.  Sizes 
seen:  large,  small.  Colors:  green,  red,  etc.  Motions  seen:  running, 
jumping,  hopping,   swimming,  flying,  turning,  trembling,  riding,  etc. 

What  things  are  near?  far?    (Diminution  of  size  according  to  distance.) 
Motions  of  eye:  open,  close,  wink,  turn,  roll,  stare,  squint.    Aids  to  eye: 
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spectacles,  opera-glass,  spj-glasses.  Blindness.  Tears:  whence  do  they 
come?  when  shed?  (joy,  grief.)  Eules:  keep  clean;  not  look  at  daz- 
zling light  (sun,  fire);  not  read  with  dim  light;  not  hold  book  too  near. 

9.  The  Nose. — Place  :  below,  above,  between.  Form  :  straight, 
crooked,  short.  Parts:  ridge,  point  or  end,  bridge,  nostrils.  XJse; 
breathe,  smell.  What  we  like  to  smell:  flowers,  food,  fruit,  perfumes. 
What  we  do  not  like  to  smell:  decayed  fruit,  spoiled  eggs,  decayed 
meat,  dead  animals.  Ornaments:  rings  (savages).  Nosebleed.  Eules: 
hand  or  handkerchief  before  it  when  you  sneeze;  keep  clean;  always 
carry  handkerchief;  not  snuffle;  always  breathe  through  nose  when 
possible. 

10.  The  Mouth. — ^Place:  below,  above.  Parts:  lips  (upper  and  un- 
der), teeth,  tongue,  gums.  Color:  red.  Use:  speak,  eat,  whistle, 
breathe,  sing.  Motious:  open,  close,  distort.  Bules:  wash  out;  keep 
closed;  not  distort;  not  bite  or  draw  in  lips.  Different  names  for  differ- 
ent animals:  beak,  bill,  snout,  muzzle.     What  animals  have  a  beak,  etc. 

11.  The  Teeth. — Place:  in  mouth;  upper  jaw,  lower  jaw.  Num- 
ber :  twenty-eight  to  thirty-two.  Kinds :  incisors  or  cutting  teeth, 
canine  or  tearing  teeth,  molars  or  grinding  teeth.  Color:  white;  dis- 
eased teeth:  yellow,  brown,  black.  Functions:  biting,  holding  fast, 
chattering,  grinding.  Use:  to  chew,  talk,  ornament.  Youth:  complete, 
white.  Age:  fallen  out,  hollow.  Toothache.  Extracting  teeth.  Artifi- 
cial teeth.  Rules:  brush,  wash,  bite  no  hard  substance,  not  eat  too 
many  sweets,  not  pick  with  needles  or  pins. 

12.  The  Tongue. — Place:  in  mouth.  Form:  long,  thick.  Color, 
red;  (fever,  white  coating.)  Motions:  very  mobile;  can  be  stretched, 
shortened,  drawn  back,  laid  at  top  of  mouth,  arched,  rolled.  Use:  to 
speak,  whistle,  taste.  Rules:  not  to  smack,  not  to  run  out  of  the 
mouth.  Bible — The  tongue  is  a  little  member,  etc.;  swearing,  praying, 
praising,  abuse. 

13.  The  Neck. — Place:  between.  Characteristics:  thin,  thick,  short, 
long.  Use:  to  support  the  head;  contains  the  trachea  or  windpipe,  and 
the  oesophagus  or  gullet.  Motions:  turn,  bend  backwards  and  forwards. 
Dress:  scarfs,  cravats,  cpllars,  ruffles,  chains,  ribbons.  Rules:  not  wrap 
too  much  around  it;  not  dress  it  too  tight;  wash;  not  bend  too  far  back- 
wards.    Necks  of  geese,  horses,  swine,  etc. 

14.  The  Chest. — What  are  the  principal  parts  of  the  trunk  of  the 
body?  Parts  of  the  chest:  ribs,  heart,  pit  of  stomach.  Motions:  heave, 
sink,  expand,  contract,  beating  of  heart.  Rules:  not  dress  too  tight; 
upright  position  in  standing,  walking,  sitting — throw  chest  forward. 

15.  The  Hands. — Left,  right.  Parts:  wrist,  palm,  fingers.  Num- 
ber. Parts  of  the  finger.  Only  two  thumbs.  Nails:  number.  Use: 
ornament,  protection,  defense,  scratching.  Rules:  pare  or  cut,  not  bite 
off;  not  scratch  others  with  them. 

Purpose  of  the  entire  hand:  to  eat,  wash,  dress,  defend,  work,  etc. 
What  kind  of  work?  file,  bore,  plane,  hammer,  cut,  sew,  etc.  Defense 
without  weapons:  to  push,  strike,  seize,  hold  fast,  strangle.  Fists.  De- 
fense with  weapons:  sticks,  clubs,  swords,  daggers,  pistols,  etc.  Artistic 
accomplishments:  perform  music,  drum,  write,  draw,  paint,  embroider, 
engrave.  Dress:  gloves.  Rules:  keep  clean,  not  to  play  with  in  the 
school-room.     Monkeys  and  apes  have  also  arms  and  hands. 

16.  The -Legs. — Right,  left.  Number,  Parts:  thigh,  knee,  lower 
leg,  calf,  an  Me,  foot.  Motions:  extend,  draw  up,  lift,  bend,  stoop.  Uses: 
to  stand,  walk,  run,  skip,  jump,  dance,  climb,  swim.  What  people  make 
great  use  of  their  legs  in  doing  their  work?     Organ  players,  letter- 
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carriers,  soldiers.    Changes  of  condition :  fatigue  la^^^^^^^^  -f^ 

(ten).     Compare  toes  with  fingers.    ^^^"^-J^  T'T/     Eules:  turnout- 
house,  not  tread  on  worms  under  your  teet. 

11, NEEDS   OF  THE  BODY. 

duck,,  chicken.,  pigeon.,  t.rtey.    ■•J^VruV.rri.s  blrri..^(n.».' 
Ci«to,  .alnion,  .molt.,  eM-    (.'J  •"'"'J '™"  ' -„,    „„,..   „pple,,  not..     W 

(.)  Food  from  leaves:  ^^'^d,  cabbage  parsley  etc  ^^,^       ^^i^^, 

Different  ways  of  P'-eP^""S/tlrfru^t  etc  '  roasted  or  bak^d,  viz: 
fruit;  cooked,  viz:  '^^^t' ^S^**!^'".^'  ^  .^^^^^^^^  fish  ft'uit,  vegetables. 
ZTs-  jr^ittt'toHS;  dr:trr-;V.eces'or  crumbs;  divide 
with  the  hungry;  feed  b"-<l8-  J"™*"-^  ,.^jj„  ^  temperature:  cold, 
''•  i?r767£cordhgotasti.UtT£  (later),  sLet.  sour  bit- 
warm,  hot.     {J))  Accoraing  tu  u^ou  A^p^rdinff  to  color — colorless: 

«r  Cnlodlcin.),  Pl«»'».'.  »»£~  j.-'^^rff  wT..'  Cown:    b«r,  ,.x.»-ee. 

i;';S„r"Lrsrr:;^^o:t  uk?rsrb  .,o.,  i-.^.  i>,.nk. 

"ill     SLB«»-Wb»t  »«  ob.orve  in  .  .looping  poreoni  op.  cl"«f;  »«' 
„Sn,.!;j^'n.vlob.«^o„.(wbj;,.oo.^ 

,bo  ground,  in  loot.  ("^  "Jo    itp  V„  S  (.Tal^d.^  no.  h..e 
Bleep:  re.t,  .trength.     Kule..  °°}  "'^P  "  „  .,y „,f  |,y  your  tlothes 

L\'?d':i'tr  To^-as,  r/°sn&?^.*'.o  f»b.i:,Ube.  ..d 

'"if 'S^S»r-!wb..  kl.  W  elotbing  «.  wo..^^^^^^^^^ 

ri'Si  "jsrinrbr«3^i^:^^.-^ -^^^^^ 

,Vo,n  the  ™17' f;»e' Jk»:V/r  tTtU  »£.!  kingdom,  iron, 

from  the  goat,  silk  ^^"^^^^7  ^^™'  .  .^^|  .Jothins?-  for  warm  clothing; 
steel,  brass  silver  goM^   Mate-1  fo    coo   <^o^^^^^^^^to 

colors.     Plff «  *•?  „7%'„  otT^         Rules:  keep  clothing  clean  (brush, 
StT  ke?;it^nrded;"^;:toTe'poor  what  yL  no  longer  need. 
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Iir. — THE   CHILD    AS    SCHOLAR. 

Where  are  you?  in  school.  When  do  you  come  to  school?  in  the 
tnorning.  At  what  time  in  the  morning?  When  do  you  go  home?  in 
the  afternoon.  At  what  o'clock  in  the  afternoon?  How  many  hours 
do  you  stay  in  school  every  day?  What  days  of  the  week  is  there  no 
school/  Ihen  how  many  days  in  the  week  is  there  school?  What  do 
'  you  come  to  school  for?  to  learn.  To  learn  what?  reading,  writing 
singing,  etc.  Who  teaches  you  these?  What  are  you,  of  his?  Whose 
pupil  (scholar)  are  you?  Conclusion:  every  child  that  goes  to  school 
IS  a  scholar.  What  are  the  scholars  in  the  other  classes?  boys,  girls, 
older,  younger.  How  many  scholars  are  in  your  class?  How  can  we 
amdethem?  large,  small;  older,  younger;  good,  naughty;  industrious, 
Idle;  neat,  untidy;  punctual,  tardy;  obedient,  disobedient. 

.Duties  of  the  Scholar.— (a)  At  home  before  starting  for  school: 
get  up  in  season;  say  prayers;  comb  hair;  dress  carefully;  sharpen 
pencils;  put  together  all  the  things  needed  to  carry  to  school;  bid 
Good  morning."  (6)  On  the  way  to  school:  not  loiter;  not  be  noisy; 
pot  stop  on  the  way;  greet  acquaintances.  When  to  say  «  Good  morn- 
ing; when  "Good  evening;"  when  to  take  off  caps.  Look  out  for 
horses  and  teams,  (c)  Coming  to  school:  be  punctual;  take  seat  quietly. 
WiuH  what  to  be  busy:  reading,  writing,  drawing.  What  not  to  do: 
make  noise,  jump  over  the  seats,  stand  on  the  desks,  tease  others,  (d) 
.During  lessons:  sit  straight,  be  attentive,  look  at  the  teacher,  observe, 
answer.  How:  loudly,  distinctly,  completely.  Not  prompt  or  tell 
others;  not  be  uneasy,  disturb  others,  play,  or  look  around  the  room. 
{€)  tfoing  home  from  school:  same  as  going  to  school. 

In  the  same  way  and  according  to  the  plan  given  above,  let  the 
loliowmg  subjects  be  taken  up:  slates;  writing  materials  in  general; 
slate  pencils;  rulers;  inkstand;  abacus;  reading-book. 

IV. — THE   SCHOOL-ROOM. 

Comparison  with  rooms  at  home:  blackboards  and  seats;  teacher^s 
desk;  place  to  hang  clothing;  stove,  door,  windows,  ceiling,  floor.  Why 
things  are  placed  in  a  certain  way  in  the  school-room.  Compare  two 
children,  two  caps,  two  books,  two  slates;  a  writing-book  and  a  read- 
ing_book,  pencil  and  pen,  slate  and  blackboard,  inkstand  and  goblet. 

Hats  anb  CAPS.—Purpose:  protect,  cover,  ornament  the  head.  Parts: 
rim,  crown,  lining.  Age:  new,  old.  What  we  can  do  with  them:  put 
on,  take  oif,  hang  up,  lay  down,  lift  up,  brush,  clean.  Where,  now:  on 
desk  in  hand,  etc.  They  cost  money;  they  can  be  bought.  The  wind 
can  blow  them  away.  When  the  hat  is  to  be  put  on;  when  taken  off. 
Oolor,  material,  price,  manufacture. 

^  y.  The  school-house.  VI.  Dwelling.rooms:  tables,  chairs,  sofas, 
bureaus,  mirrors,  clocks,  curtains,  pictures,  flower-pots,  vases,  etc.  YLL 
Bed,  wash-table.     VIII.     Kitchen;  fuel.  i       »  > 

Fire.— Where  have  yon  ever  seen  fire?  in  stove,  grate,  lamp,  tobac- 
co-pipe,  cigar,  houses  burning,  bonfires.  How  is  fire  produced?  by 
people  rubbing  together  pieces  of  wood;  by  steel,  stone,  tinder,  matches, 
burning-glasses;  without  aid  of  people,  by  lightning,  etc.  (a)  Use  of 
hre:  for  warming  hands,  clothes,  rooms,  dishes;  for  cooking  food,  drinks, 
etc.;  for  drying  clothes,  boots,  etc.;  for  melting  wax,  lead,  tin,  iron,  cop. 
per,  gold;  for  forging  iron,  copper;  for  lighting  rooms,  halls,  stairways,  . 
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streets,  public  squares,  clocks,  lighthouses,  illuminations,  (b)  Harm 
that  fire  can  do:  burn  directly,  as  food  when  cooking;  burn  by  the 
blaze  of  a  lamp  or  candle;  by  heated  objects,  as  water,  iron,  etc.  We 
can  burn  our  fingers,  hands,  feet,  gums,  hair.  What  can  be  burnt  by 
fires?  houses,  forests,  trees,  ships,  clothing,  wood-piles.  How  do  fires 
originate?  without  blame,  by  lightning;  through  carelessness,  with  hot 
ashes,   matches,   lamps,    gunpowder;    through    wickedness,    in    setting 

fires.  •       ^  .         ,    ^ 

IX.  DwELLiNa-HoTJSEs.  X.  Other  Houses.— Comparison  between 
dwelling-houses  and  churches;  barus  and  sheds  for  cattle,  etc. 

XI.  County,  Town,  City.-— Houses :  different  ways  in  which  they  are 
built;  situation,  surroundings;  gardens;  roads  or  streets;  public  build- 
ings;  inhabitants,  and  their  occupations. 

XII.  City  or  Town  in  or  near  which  the  Children  Live.— JSame, 
location  (mountain,  valley,  river,  etc.),  size,  surroundings,  parts  or  divi- 
sions  (if  any),  principal  streets,  public  parks  or  squares,  gardens,  etc. 
Public  buildings:  churches,  school  houses,  town  house,  city  hall,  court 
house,  theaters.  Inhabitants  in  general:  general  classes;  poor,  rich; 
ladies,  gentlemen;  well,  sick;  children,  grown  people.  Inhabitants  in 
special  classes:  those  who  furnish  us  with  food,  clothing,  dwellings, 
tableware,  furniture,  amusements,  health,  safety,  education,  convenience, 

burial. 

Occupations:  further  particulars  in  answer  to  three  general  questions, 
viz:  what  is  done,  wMiat  material,  what  tools;  for  example— 

The  Mason.— What  does  he  build?  walls,  chimneys,  houses,  bridges, 
vaults,  etc.  What  material  does  he  use?  stone,  bricks,  lime,  mortar, 
water,  etc.     What  tools  does  he  use?  hammer,  trowel,  pick,  plumb,  level, 

square,  etc. 

Dwellings.— Carpenter,  locksmith,  glazier,  roofer,  painter,  stonecut- 
ter, plasterer,  paperhanger. 

Food.— Baker,  butcher,  gardener,  poulterer,  fisherman,  hunter,  con- 
fectioner, cook.  . 

Clothing.— Tailor,  shoemaker,  hatter,  weaver,  tanner,  furrier,  button. 

maker,  milliner,  seamstress.  i      ui 

Tableware  and  Furniture.— Silversmiths,  glassworkers,  glassblow- 
ers,  glasscutters,  potters,  tinmen,  cabinetmakers,  upholsterers. 

Amusements.— Actors,  singers,  dancers,  rope-dancers,  artists,  photo- 
graphers: .  (Of  course  the  three  questions  named  cannot  be  invariably 
applied). 

Health.— Physician,  surgeon,  apothecary. 

Safety.— Soldiers,  police,  night-watchmen,  chimneysweeps. 

Education.— Clergy,  teachers,  booksellers,   librarians,  authors,  print- 

CoNVENiENCE.— Car-drivers,  servants,  street-laborers,  letter-carriers, 
newspaper-carriers,  vegetable  dealers,  etc. 

Burial.— Sexton,  grave-diggers.  ^ 

A  few  miscellaneous  subjects,  selected  from  convenience  and  easy 
adaptation  to  short,  concise  lessons,  may  be  found  among  the  following: 

A  watch  chain:  material,  color,  links;  use,  to  hold  watch  secure; 
where  made,  maker,  price;  what  can  be  done  with  it,  polished  washed, 
broken,  fastened,  loosened,  lost,  sold,  exchanged.  Kinds:  (a)  accord- 
ing to  material:  gold,  silver,  wire,  steel,  hair,  silk,  etc.  (6)  According 
to  length:  long,  short.  C^)  According  to  strength:  strong,  thin,  fine. 
(^)  According  to  weight:  light,  heavy.     Age:  old,  new.    Price:  dear, 
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cheap.  Other  chains;  wagon  chains,  ship  chains,  etc.;  use  of  each. 
Watch  key,  watch  seal.     Comparison  of  two  or  more  chains. 

A  bntton:  form,  parts,  materials,  color,  use,  maker.  What  changes 
can  happen  to  it?  What  can  be  done  with  it?  Where  can  it  be  sewed? 
Comparison  of  different  buttons. 

A  ball:  form  (other  things  of  same  shape),  color,  material,  fitting-, 
use;  where  to  be  thrown;  how  thrown;  when  not  to  be  thrown:  rules- 
price.  '  ' 

A  needle:  kinds,  color,  parts;  use  of  different  parts;  what  is  to  be 
sewed  with  it?  maker,  price;  rules:  not  to  put  in  mouth;  not  to  pick 
teeth  with;  put  away  carefully;  find  when  lost;  pick  up  pieces  when 
broken;  (stones  of  injuries  received  from  carelessness  with  needles) 
bame  exercise  on  pins;  compare  needle  and  pin;  pin  has  head,  needle 
none;  needle  has  eye,  pin  none;  pin  flexible,  needle  brittle;  pin  to  make 
last,  needle  to  sew  with. 

A  lamp:  kind;  different  kinds;  different  uses;  parts;  material;  burn- 
ing  material;  color,  maker,  use;  when  to  be  lighted,  when  extinguished' 
changes;  what  to  be  done  with  it,  what  not  to  be  done  with  it;  illumi- 
nations; lamp  manufactories;  chandeliers;  lanterns. 

The  Earth.— What  have  I  here?  some  earth.  Where  else  can  you 
see  earth?  in  flower-pots,  gardens,  streets  or  roads,  fields,  mountains,  etc. 
Color  of  earth:  gray,  yellowish,  reddish,  brown,  black.  Kinds:  fertile, 
sterile;  sandy,  stony,  clayey,  limey,  marshy;  forest,  garden,  field.  Barnes 
ot  collections  of  earth;  clods,  garden  beds,  furrows,  mounds,  banks: 
hills,  mounds,  mountains,  valleys.  What  can  be  done  to  it?  hoed 
dug  sifted,  heaped  up,  plowed,  harrowed,  rolled,  manured  (different 
articles  used  to  enrich  land).  What  does  the  earth  produce?  plants. 
JName  some.  Which  grow  without  labor  of  man?  Which  grow  by 
labor  of  man?     What  does  man  do  to  cause  the  earth  to  produce  plants? 

Aix  uruTf.T'^^'"  ^^'^  ^^''^^'  (^)  ^^^^^  gardener,  farmer,  forester. 
(6)  What  kinds  of  seeds?  (««)  The  gardener  sows  flower  seeds  and 
vegetable  seeds.  (6/>)  The  farmer  sows  wheat,  corn,  potatoes,  etc.  Ccc) 
Ihe  forester,  seeds  ot  trees.  When?  generally  in  Spring;  also,  in  Au- 
tumn and  m  some  countries  in  Winter.  2.  He  plants  the  earth;  what 
does  he  plant?  What  does  the  earth  need  in  order  to  be  fertile?  h>ht 
heat,  ram,  sunshine,  wind,  storm,  cold,  and  snow.  Tools  used  to  culti- 
vate the  earth:  spades,  rakes,  hoes,  watering  pots,  plows,  harrows,  roll- 
ers,  sowing  machines,  reaping  machines,  etc. 

In  conclusion,  I  would  say  that  the  foregoing  is  offered  as  a  model  of 
the  plan,  rather  than  the  forms  of  expression  to  be  used;  I  have  aimed 
at  brevity  of  phrase.  Also,  these  exercises,  intended  to  be  oral,  for  the 
smallest  children,  may  serve  well  as  the  groundwork  for  short  written 
exercises  in  the  higher  classes. 


[Written  for  the  California  Teacher,  by  H.  N.  Bolander.] 

BOTANY  FOE  SCHOOLS. 

The  following  series  of  illustrated  articles  is  well  calculated  to  serve 
as  an  introduction  to  the  systematic  study  of  Botany.  The  iliustra- 
tions,  as  well  as  the  language  used  here,  are,  in  the  main,  taken  from 
Dr.  John  Lindley  s  Letters  on  Botany  to  a  Lady.     The  method  pursued 
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by  this  distinguished  botanist,  about  forty  years  ago,  is  essentially  the 
same  as  now  generally  followed  ,by  great  and  distinguished  educators. 
According  to  this  method  only  a  limited  number  of  plants  are  studied, 
and  but  few  technical  terms  are  introduced.  Agassiz,  referring  to  this 
method  in  his  "Methods  of  Study  of  Natural  History,"  says  the  follow- 
ing: "The  truth  is,  that  to  study  a  vast  number  of  species  without 
tracing  the  principles  that  combine  them  under  more  comprehensive 
groups,  is  only  to  burden  the  mind  with  disconnected  facts,  and  more 
may  be  learned  by  a  faithful  and  careful  comparison  of  a  few  species 
than  by  a  mere  cursory  examination  of  a  greater  number.  When  one 
considers  the  immence  number  of  species  already  known,  naturalists 
might  well  despair  of  becoming  acquainted  with  them  all  were  they  not 
constructed  on  a  few  fundamental  patterns,  so  that  the  study  of  one 
species  teaches  us  a  great  deal  for  all  the  rest.  De  Candolle,  who  was 
at  the  same  time  a  great  botanist  and  a  great  teacher,  said  that  he  could 
undertake  to  illustrate  the  fundamental  principles  of  his  science  with 
the  aid  of  a  dozen  plants,  judiciously  selected,  and  that  it  was  his  un- 
varying practice  to  induce  students  to  make  a  thorough  study  of  a  few 
minor  groups  of  plants,  in  all  their  relations  to  one  another,  rather  than 
to  attempt  to  gain  a  superficial  acquaintance  with  a  large  number  of 
species." 

The  most  discouraging  parts  of  Botany  to  the  new  beginner  consists 
either  in  the  numerous  new  and  strange  names  one  has  to  learn  the 
meaning  of,  or  in  the  minuteness  of  the  parts  by  which  plants  are  dis- 
tinguished from  each  other,  or  in  the  great  multitude  of  species  of  which 
the  vegetable  kingdom  consists;  and  it  must  be  confessed  that  there  is 
something  seriously  alarming  in  the  mass  of  preliminary  knowledge 
which  it  would  appear  has  to  be  acquired  before  any  perceptible  pro- 
gress can  be  made. 

But  if  we  look  at  the  subject  a  little  more  closelj^  we  shall  find  that 
of  the  technical  terras  employed  only  a  small  number  is  really  necessary 
in  the  beginning;  that  minute  parts  are  little  consulted  in  practice,  how- 
ever much  they  may  be  in  theory;  and  that  in  consequence  of  the  per- 
fect arrangements  of  botanists,  no  more  inconvenience  is  experienced 
from  the  number  of  species  than  in  any  other  branch  of  natural  history. 
There  are  certain  terms,  the  exact  meaning  of  which  must  be  understood, 
and  which  cannot  be  dispensed  with  if  the  science  is  to  be  studied  to 
any  good  purpose;  a  sort  of  habit  of  observation  has  also  to  be  acquired, 
without  which  the  differences  between  one  plant  and  another  can  never 
be  appreciated  or  remembered;  but  these  things  may  be  gained  imper- 
ceptiblj''  and  without  any  extraordinaiy  exertion,  either  of  industry  or 
patience.  We  have  only  to  begin  with  the  beginning,  and  never  to  take 
one  step  till  that  which  precedes  it  is  secured;  afterwards  the  student 
may  advance  to  what  point  he  pleases.  This  appears  to  us  the  only 
secret  in  teaching  Botany. 

We  must,  however,  be  careful  while  we  attempt  to  strip  the  study  of 
its  difiiculties,  that  we  do  not  also  divest  it  of  its  interest,  and  imitate 
those  who,  by  the  ingenious  substitution  of  words  for  ideas,  have  con- 
trived to  convert  one  of  the  most  curious  and  interesting  of  all  sciences 
into  a  meager  and  aimless  system  of  names. 

In  strict  accordance  with  this  method,  we  proceed  now  to  consider 
the  floral  parts  of  the  Buttercup,  and  their  relative  position  on  the  recep- 
tacle. 

You  need  not  to  be  told  that  plants  have  generally  ^ve  very  distinct 
parts,  viz:  Root,  Stem,  Leaf,  Floweb  and  Fruit.    The  application  of 
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the  three  first  of  these  terms  is  already  well  known  to  you;  the  last  is 
applied  by  botanists  not  only  to  such  objects  as  apples,  pears,  cherries, 
and  the  like,  but  also  to  any  part  which  contains  the  seed,  so  that  the 
grains  of  corn,  the  heads  of  poppy,  the  nuts  of  the  filbert,  and  even  the 
little  bodies  which  are  commonly  called  caraways,  are  all  different  kinds 
of  fruit. 

It  is  in  the  flower  that  the  beauty  of  plants  chiefly  resides.  It  is 
there  that  we  find  all  the  curious  apparatus  by  means  of  which  they 
are  perpetuated,  and  it  is  the  spot  where  the  greatest  number  of  jjarts 
are  found,  the  names  of  which  are  unusual  and  require  to  be  remem- 
bered. To  illustrate  these,  let  us  take  a  very  common  plant,  to  be  found 
everywhere,  by  the  learned  called  Ranunculus,  by  the  layman,  Butter- 
cup, or  Crowfoot, 

On  the  outside  of  the  flower  of  this  plant,  about  the  middle  of  its 
stalk,  are  one  or  two  little  leaves,  which  look  like  the  other  leaves,  only 
they  are  a  great  deal  smaller;  indeed  they  are  so  small  as  to  resemble 
scales.     These  are  the  Bracts. 

Next  them,  and  forming  the  external  part  of  the  flower  itself,  are  ^yq 
small  greenish  yellow  hairy  leaves  (a,  6),  which  are  rather  concave,  and 
fall  off  shortly  after  the  flower  opens.  Leaves  of  this  sort  form  the 
Calyx,  and  are  called  Sepals;  they  protect  the  more  tender  parts  of  the 
flower. 

Next  the  sepals  are  placed  ^vq  other  leaves,  which  are  much  larger 
and  of  a  bright,  shining  yellow.  They  stand  up  and  form  a  little  cup, 
in  the  bottom  of  which  the  other  parts  of  the  flower  are  curiously 
arranged.  These  five  shining  leaves  form  the  Corolla,  and  are  called 
Petals.  Their  business  is,  in  part,  to  prepare  the  honey  which  exudes 
from  a  little  scale  you  will  find  on  their  inside,  near  their  base  (fig.  1), 
and  which,  if  secreted  in  sufficient  quantity,  is  collected  by  bees  for 
their  sweet  food;  and  it  is,  in  part,  to  protect  from  injury  the  delicate 
organs  which  lie  in  their  bosom.  These  last  are  of  two  sorts,  as  you 
will  soon  learn. 

In  a  ring  from  which  both  the  sepals  and  petals  arise,  you  will  find  a 
number  of  thread-like  yellow  bodies,  which  are  thicker  at  the  top  than 
at  the  bottom.  They  spread  equally  around  the  center,  as  if  they 
wished  to  avoid  that  part,  and  are  a  great  deal  shorter  than  the  petals; 
we  call  them  Stamens.  Their  lower  part,  which  looks  like  a  thread,  is 
called  the  Filament;  their  upper  thickened  end  is  named  the  Anther. 
This  last  part  is  hollow,  and  will  be  found,  if  you  watch  it,  to  discharge 
a  small  quantity  of  yellow  powder,  called  the  Pollen.  The  pollen  has 
a  highly  curious  office  to  perform. 

Next  to  the  stamens,  and  occupying  the  very  center  of  the  flower, 
are  a  number  of  little  green  grains,  which  look  almost  like  green 
scales.  They  are  collected  in  a  heap,  and  are  seated  upon  a  small  ele- 
vated receptacle  (figs.  3  and  6);  we  call  the  whole  collection  of  them  the 
Pistil,  and  each  separate  one  a  Carpel.  They  are  too  small  to  be 
readily  seen  without  a  magnifying  glass;  but  if  they  are  examined  in 
that  way,  you  will  remark  that  each  is  roundish  at  the  bottom,  and 
gradually  contracted  into  a  kind  of  short,  bent  horn  at  the  top;  the 
rounded  part  (fig.  4,  a\  is  the  Ovaey;  the  horn  (6)  is  the  Style;  and  the 
tip  of  the  style  (c),  wnich  is  rather  more  shining  and  somewhat  wider 
than  the  style  itself,  is  named  the  Stigma;  so  that  a  carpel  consists  of 
ovary,  style,  and  stigma.  At  first  sight  you  may  take  the  carpels  to  be 
solid,  and  fancy  them  to  be  young  seeds;  but  in  both  opinions  you  would 
be  mistaken.     The  ovary  of  each  carpel  is  hollow  (fig.  5),  and  contains 
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EXPLANATION    OF    PLATE    L 


The  Crowfoot  Tkibe.— i.  A  twig  of  the  upper  part  of  the  stem  of  a 
Buttercup  or  Crowfoot;  a  a,  bracts;  b,  calyx.  L  A  petal  seen  in  the 
inside,  with  the  scale  at  the  base.  2*.  An  anther  seen  with  a  part  ot 
the  filament,  seen  in  front.  2**  The  same  more  magnified,  viewed 
side  wise.  3.  The  center  of  u  flower  cut  through,  the  calyx  and  corolla 
bein*--  removed;  the  stamens  are  seen  spreading  outwards,  with  their 
filanients  originating  from  underneath  the  carpels;  the  latter  occupy  the 
center,  and  are  shown  to  arise  from  a  short,  conical  central  part,  which 
is  their  receptacle.  4.  One  of  the  carpels;  a,  the  ovarium;  6,  the  style; 
c  the  stigma.  5.  The  same  carpel  cut  open,  so  as  to  show  the  young 
seed,  or  ovnle,  d,  6.  A  cluster  of  ripe  carpels,  or  grains.  7.  One  ot 
the  a-rains  separate;  compare  this  with  fig.  4,  on  the  opposite  side  ot 
the  plate.  8.  The  same  grain  cut  in  half,  showing  a,  the  young  p  ant 
or  embryo,  and  b,  albumen  or  nutritive  matter,  stored  up  for  ieeding 
the  young  plant  when  it  begins  to  grow.  9.  Is  an  embryo  extracted 
from  the  albumen,  and  seen  from  the  back.  10.  The  same  seen  from 
the  side,  so  as  to  show  the  two  minute  seed-leaves  or  cotyledons,  a. 
(N.  B.— The  principal  part  of  these  figures  is  more  or  less  magnified.) 
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EXPLANATION    OF    PLATE    IL 


The  Cruciferous  Tribe. — A  sprig  of  Shepherd's  Parse.  1.  A  flower 
with  all  its  parts  in  their  natural  position,  2.  The  same  flower  without 
the  calyx  and  corolla j  it  shows  the  two  side  stamens,  which  are  the 
shortest,  3,  An  ovary  cut  across,  exposing  the  partition,  the  two  cavi- 
ties and  the  young  seeds,  or  ovules.  4.  An  ovule  apart,  with  the  end 
by  which  it  hangs  from  the  side  of  the  partition.  5.  The  stigma,  with 
the  stylo  and  a  portion  of  the  shoulders  of  the  ovary.  6.  A  ripe  silicle; 
a  df  the  valves;  6,  the  point  of  the  partition,  7.  The  partition  from 
which  the  valves  have  been  removed,  showing  the  numerous  seeds 
which  hang  to  it.  8.  The  partition  seen  in  front,  with  the  marks  of  the 
places  to  which  the  seeds  were  attached.  9.  A  ripe  seed,  covered  with 
flne  hairs.  10.  'Ihe  aixme  cut  through  perpendicularly,  showing  how 
the  embrj'O  is  doubled  up  within  it.  11.  The  same  seed,  cut  through 
horizontally;  <7,  the  radicle;  6,  the  tvvo  cotyledons.  12.  An  embryo 
pulled  out  of  the  secd-coat  and  straightened. 
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EXPLANATION    OF    PLATE    IIL 


T.,,  P,,A  Tribe -1    A  piece  of  the  JVarrow-leaved  Bestharrow  {Ononis 

rJfi.-^     f  A  flowtr  seen  from  the  side;  a,  sepale;  b,  standard;  c, 

anglntlfoUa^     2.  A  flow«  ^een  ,^  ^^^  letters  refer  to 

wings;  d,  pod.     3^  Vt^nnrrt  showing  the  two  stalks  of  the  petals 
the  same  parts.    4.  A  Pod  apai  t,  s^^^'^fc  *  •       ,      „„      ^jth  the 

which  form  it.  ^^5.  feta^e^s^    6.  A  PiBtil-     7.  A  np.^^  g  ^^,   ^^^^^^^^^ 

to'Sfe  :p"a!.e?'9.  Ihe"^  sTrnt' cut  open.sholing  the  position  of  the 
embryo,  of  which  one  cotyledon  only  is  visible. 
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EXPLANATION    OF    PLATE    IV. 


The  Eose  Tribe. — 1.  A  leaf,  a  few  flowers,  and  fruit  of  a  Strawberry 
Plant;  a,  stipules.  2.  The  calyx  and  j^istil  cut  through  to  show  the 
origin  of  the  stamens;  «,  sepals;  b — c,  tube  of  the  calyx.  3.  A  stamen 
seen  in  front.  4.  The  same  seen  from  the  back.  5,  A  carpel;  a,  the 
ovary;  6,  the  style;  c,  the  stigma.  6.  A  fruit  cut  through  perpendicu- 
larly to  show  the  fleshy  rece2)tacle,  and  the  grains,  a,  sticking  to  it. 
Compare  this  with  tig.  2.  7,  A  ripe  grain.  8.  The  same  cut  through 
to  show  the  seed.  9.  A  seed  extracted  from  the  grain.  10.  An  embryo 
with  the  radicle  at  the  upper  eud. 
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EXPLANATION    OP    PLATE    Y. 


The  Nightshade  Tribe.-— A  twig  of  Black  Nightshade.  1.  A  corolla 
laid  open;  a,  the  holes  through  which  the  pollen  is  discharged  by  the 
anthers.  2*.  The  pistil  and  calyx.  2**.  A  horizontal  section  of  the 
ovary,  exhibiting  the  numerous  seeds  lying  in  the  two  cells.  3.  A  clus- 
ter of  ripe  fruit.  4.  A  seed.  5.  The  same  divided  perpendicularly, 
showing  the  manner  in  which  the  embryo  is  coiled  up. 
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EXPLANATIOJST    OF    PLATPJ    VI. 


The  Oak  Tribe, — 1.  A  twig  of  Hazel  (^Oorylus  Avellana);  a,  the  stamen- 
bearing  catkins;  6,  the  buds  containing  the  pistils.  2.  A  scale  of  the 
catkin,  showing  the  two  lobed  body,  and  the  stamens.  3.  A  cluster  of 
pistils  bearing  flowers,  in  a  very  young  state,  with  only  one  of  the  scales 
by  which  they  are  protected,  remaining.  4.  A  pistil-bearing  flower, 
inclosed  in  its  involucre.  5,  The  same  cut  open;  a,  the  calyx.  6.  An 
ovary  divided  perpendicularly;  a,  the  calyx,  7.  The  same  divided  hori- 
zontally. 8.  A  ripe  nut  in  its  husk,  or  involucre.  9.  A  nut  cut  through 
Perpendicularly;  a,  the  remaius  of  style;  b,  remains  of  calyx;  c,  cotyle- 
ons;  c?,  plumula;  e,  radicle. 
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EXPLANATION    OF    PLATE  VII. 


Composite  Flowers.^ — 1.  Half  a  flower- head  of  French  Mangold 
{Tagetes  patula)]  a,  florets  of  the  ray;  6,  florets  of  the  disk;  c,  section 
of  involucre;  d^  receptacle;  e,  flower  stalk.  2.  A  floret  of  the  ray;  a, 
ovary;  6,  pappus;  c,  tube,  and  d,  blade  of  the  corolla,  3.  Floret  of  the 
disk;  a^  ovary;  by  pappus;  <?,  corolla.  4.  Cylinder  of  stamens.  5.  'J'he 
same  slit  open  and  unrolled.  6.  Half  an  involucre;  a,  the  receptacle. 
7.  The  two  stigmas.  8.  A  grain,  ripe  and  crowded  by  the  pappus  b. 
9.  A  section  of  a  seed,  showing  the  embryo. 
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EXPLANATION    OF    PLATE    VIIT. 


The  Grass  Tribe. — 1.  A  piece  of  the  inflorescence  of  Soft  Brome-grass 
[Bromus  mollis);  aa^  spikplets.  2.  A  perpendicular  section  of  a  portion 
of  the  stem,  showing  the  partition  at  a.  3.  A  spikelet;  a  a,  glumes; 
h  b  bj  florets.  4.  A  floret  half  open;  a,  the  lower  palea;  6,  the  upper 
palea;  <?,  the  beard;  d,  the  angles  of  the  upper  palea  covered  with  stiff 
hairs.  5.  A  pistil;  a  a^  hypogynous  scales;  6, stigmas,  6.  A  ripe  grain; 
a,  the  place  where  the  embryo  lies;  6,  the  piece  which  is  cut  out,  and 
seen  magnified  at  7,  where  a  is  the  plumule;  6,  the  radicle;  <?,  the 
cotj'ledon,  and  d,  the  albumen. 
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A  young  seed  called  an  Ovule  (fig.  5,  d),  or  little  egg;  so  that  th«  car- 
pel, instead  of  being  the  seed,  is  the  part  that  contains  the  seed. 

Although  the  ovule  is  really  the  young  seed,  yet  it  is  not  always,  cer- 
tain that  it  will  grow  into  a  seed;  whether  or  not  this  happens  depends 
upon  the  pollen,  of  which  we  have  already  spoken,  falling  upon  the 
gtigma.  If  the  pollen  does  fall  on  the  stigma,  it  sucks  up  the  moisture 
it  finds  there,  swells,  and  finally  each  of  the  minute  grains,  of  which  it 
consists,  discharges  a  jet  of  matter  upon  the  stigma,  which  fertilizes  the 
ovule,  and  then  the  latter  grows  and  becomes  a  seed.  But  if  the  pollen 
does  not  fall  upon  the  stigma,  then  the  ovule  withers  away,  and  no  seed 
is  produced.  Thus  you  see  every  one  of  the  parts  of  the  flower  i» 
formed  for  some  wise  purpose. 

You  have  now  seen  all  the  parts  of  which  flowers  usually  consist;  the 
fruit  is  merely  an  alteration  of  the  carpels,  and  the  seed  of  the  ovules. 
The  fruit  of  the  Buttercup  is  almost  exactly  the  same  when  ripe  as  when 
young,  except  that  its  parts  are  larger,  and  it  has  become  brown,  dry, 
and  hard  (fig.  6.)  Separate,  at  this  pei-iod,  one  of  the  carpels  from  the 
remainder,  and  place  it  under  a  magnifying  glass.  The  inside  of  the 
carpel  is  filled  up  with  the  seed  now  arrived  at  its  perfect  state;  the 
shell  of  the  carpel  has  become  hard  and  thick,  and  not  only  eflPectually 
protects  the  seed  from  harm  (fig,  8,  a),  but  keeps  it  in  the  dark,  another 
wise  provision,  for  without  darkness  the  seed  could  not  grow.  The 
shell  thus  altered  is  called  the  Pericarp, 

If  you  cut  the  seed  through,  you  will,  for  a  long  time,  discover  nothing 
but  a  solid  mass  of  white  flesh,  in  which  all  the  portions  seem  to  be 
alike;  but  if  you  happen  to  have  divided  it  accurately,  from  top  to  bot- 
tom, cutting  through  both  edges  of  the  grain  as  at  ^g.  8,  you  wilt  then 
be  able  to  discover  near  the  base  of  the  seed  a  very  minute  oval  body 
(fig.  8,  a),  which  may  be  taken  out  of  the  flesh  with  the  point  of  a  needle. 
This  oval  body  is  a  young  plant — it  is  the  part  which  grows  when  the  seed 
germinates,  and  is  named  the  Embryo;  the  fleshy  matter  that  surrounds 
it,  called  Albumen,  is  only  intended  to  nourish  the  young  and  delicate 
embryo  when  it  first  swells  and  breaks  through  the  shell.  Small  as  is 
the  embryo,  so  small  as  to  be  invisible  to  the  naked  eye,  it  ahso  is  con- 
structed in  a  regular  manner.  It  is  not  merely  an  oval,  fleshy  body,  but 
it  has  two  differently  organized  extremities,  of  which  the  one  is  divided 
into  two  lobes,  called  Cotyledons  (fig.  10),  or  seed-leaves,  and  the  other 
is  undivided^  and  called  Eadicle.  The  latter  is  the  beginning  of  the 
root,  as  the  former  are  the  beginnings  of  leaves.  Let  the  seed  fall  upon 
the  earth;  the  embryo  imbibes  moisture,  swells,  and  shoots  forth  into  a 
young  plant. 

Such  is  the  structure  of  a  perfect  flower,  and  such  the  principal  terms 
which  you  have  to  remember  in  order  to  understand  the  language  of 
botanists. 

By  far  the  greater  part  of  the  characters  which  we  have  seen  that 
the  Buttercup  possesses,  will  be  also  found  in  other  and  extremely  dif- 
ferent plants;  but  there  are  two  characters  which  are  what  we  call 
essential — that  is  to  say,  such  as  will  distinguish  it  and  the  other  plants 
belonging  to  the  same  natural  order  from  other  natural  orders  resem- 
bling it.  These  essential  characters  are,  there  being  a  great  many  stamens 
which  arise  from  beneath  the  carpels — which  is  what  botanists  term  being 
hypogynous  (FL  I,  ^g.  3) — and  also  several  carpels  which  are  not  joined  to- 
gether,    if  you  will  pay  attention  to  these  two  circumstances,  you  will 
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ing  specimens  for  examination ;  you  will  find  that  while  they  are  all 
jinlike  in  trifling  circumstances,  they  agree  in  having  their  pai'ts  ar- 
langed  exactly  in  the  same  manner  as  in  the  Shepherd's  Purse;  but  you 
ivill  remark  a  difference  in  their  fruit,  of  this  nature:  in  some  of  them, 
IS  in  the  Shepherd's  Purse  itself,  the  pod  is  so  vei'y  short  that  there  is 
^ot  much  diifei-ence  between  its  length  and  breadth;  in  others  it  is  very 
long  and  slender,  as  in  the  turnip  and  cabbage. 

Any  one  of  the  following  plants,  so  very  common  in  our  gardens  or 
Helds,  may  be  selected  instead  of  the  Shepherd's  Purse:  Candytuft 
llberis),  Sweet  Alyssum,  Wallflower  {Cheiranthus  Cheiri),  Marsh-Cress 
iNasturtium  palustre),  Winter  Cress  {Barbara  vulgaris),  Western  Wall- 
liower  {Erysimum  asperum)  Peppergrass  (Lepidium), 

In  conclusion,  I  request  again  the  reader  not  to  study  these  articles 
on  Eotany  without  specimens  in  hand,  for  without  them  it  is  wasting 
time. 

irr. — PEA  FAMILY  {LcguminosceJ) 

There  is,  perhaps,  no  natural  order  of  plants  which  is  more  easily  rec- 
ognized than  the  Pea  family,  or  one  in  which  greater  interest  is  usually 
aken;  it  is  so  rich  in  plants  useful  for  food,  as  the  Pea,  Bean,  etc,  or 
^or  forage,  as  Clover  and  Alfalfa;  or  dyes,  as  Indigo  and  Logwood;  or 
timber,  as  Rosewood  and  the  American  Locust  trees;  or  medicine,  as 
the  Senna  plant;  or  gums,  as  the  Arabian  Acacia;  and  attractive  for 
their  beauty,  aa  Mobinias,  Lupines,  SwainsoniaSj  CUanthuSy  Sweet  Peas, 
and  a  large  number  of  others,  too  numerous  to  enumerate.  Most  all  of 
the  plants  above  mentioned  are  largely  cultivated  in  our  gardens  and 
fields.  It  is,  therefore,  quite  easy  to  proouro  s|)«cimenB  for  examina- 
tion. 

The  Pea  family  conaists  of  plants  bearing  pods,  formed  upon  the 
same  pbin  as  that  of  %\^e  Pea,  an,d  galled  legun^es;  this  is  the  great 
ossential  character,,  ^^d  th,e  only  ope  which  ia  upii.yersal.  It  is  thero- 
lore  necessary  to  te^ql^  yoji,  in  th,Q  first  ins^tanee,  hf?,w  you  are  to  know 
a  Legume  with  c«>;'taf pt3^  Imagine  to,  yourself  a,  Qarpel,  which  grows 
long  and  flat^  and  t|pLu^l(y  cQi^tains  sex^ral  seedei,  and  which,  when  ripe, 
separates  in^jo  t,w;9.  valves,  or  halves;  re GoPpcti,  also,  that  the  seeds  all 
grow  to  one^,  ^ngle^  only  of  the  inside  of  the  carpel;  in  a  word,  study  a 
pea.pod,  aa(t  y^au  will  know  what  a  legume  is.  You  must  not  expect, 
however,  th,^jt. tt  will  always  be  exactly  like  a  pea-pod;  on  the  contrary, 
it  is  longei:  4jf  shorter,  larger  or  smaller,  harder^  thinner,  or  differently 
colored,  conc^ins  more  or  fewer  seeds;  or,  n  short,  may  vary  in  many 
ways;  but^  i,t  will  always  be  formed  ^pon  the  same  plan.  This  is 
what  you  ^,ifo  to  take  as  the  oharacteV  "which  holds  together  all  the  sub- 
divisions oi'  the  Poa  family. 

The  most  striking  feature  in  thes^  plants,  next  to  the  legume,  is  the 
singular  arrangement  of  the  peta'.g^  which  gives  to  a  very  large  pro- 
portion of  this  whole  natural  or  j^j^  the  name  of  Papilionaceous,  or  But- 
terfly .flowered.  By  this  title  ^e  distinguish  the  first  division  of  the 
lea  family;  as  an  example  '^  which  the  common  Pea  or  Lupine  flower 
would  answer  the  purpo^©,     (Ti^e  plant,  however,  illustrated  here  is 

consists  of 

__^   ^^  ^^^.  ^^    ^^^^^  «„„..^.  ^„ :  of  all  the 

others,  wrapping  them  irp  "b^IfoVTVbrflower  ^expands  (figs.  2  and  3,  by, 
y^^  IS  the  Stan^mdy  av  Vexillum.     In  front  of  the  Standard  are  tji'o 
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4te,  and  are  carefuHv  ^fnLin  *    *u®    ?*'•"'''    ^^^^   "^'^    Wngs,  or 

slightly  united  at  tLit  w  '  V'  ^  «'^°»ed  of  two  petals,  which  are 
kefl  aL;X;l'th    calyx  wL^^^^^^  b/pulling  the 

the  corolla  is,  thereSrCfomed  o^the  Lm'  '''.  *^'«  «talk8.(fig.  4); 
oalyx,  but  80  masked  that  you  woud  not  h,v«  "!'«''?  ^'^  P*'*'  ^"  **>« 
thmg     This  is  called  a  butSrsbuped  Lwer  ''''P''*'^  ^'^'''^  * 

(fi J  ev'wMch  is VtneTni""'  '"^^  Pr.^'^*'  «°^  P«««  «"  »«  th.  ovary 
into  a  ^yTe,  which  endsTamif?t?'r^'^^  Pf*'  gradually  narrowing 
body  (fi/  tS   to  which  th«^^•^i*'^T•    ^*"  l^g""'^  is  a  short,  flat 

ripe^it^flitV'i^'^o  two  halves  oe'ac'h  o?whV^'''•^^*'^  ''''^'-  ^'^^^ 
attached.  "atves,  to  each  of  which  a  seed  or  two  (fig.  8)  is 

hav:1LTr^rren^s"Se"TnS\lt""l^"K^^  '^'^  '^'^^  -hich 

i-ate.  To  the  first  beJoni  ti  ^  ^'^^'"'^  ^^"^  ^^^"^  stamens  sepa- 
stamens  jo  n:d  together  fb^^^^^^  Z^'""  ^^«  ^^'^^  of  tL 

separated  from  thf  others  ?t  ttT^  f%-^^'  ^"^  *  *^"tl»  »  "*«« 
thSse  species  of  the  Pea  family  with  whSM''*  ^''Vf^r^  "^^'"'y  *" 
''eas,  Beans,  Clover,  and  Alfefa  ^e  known ^t.  ^""^  \^'>  acquainted, 
may  be  easily  procured  for  examination  '"  ^^^rybody;  and  these 

Of  ^ylrytL'ZLlSTeli^^^^^  1-S*^  sub-families, 

oous  or  exotic.  representatives  here  in  California,  either  indige- 

mene  ten  or  LcasiSy  f^ter  iSene1'w'i•jh?^''^P,^P"'^  «'^" 

of  the  calyx.  /-^ewer,  inserted  with  the  petals  into  the  bottom 

(Medicago:,,  Kattleieed  or  MHk  ^e  ^J'  r^  t-^      i^obinia),  Bur-clover 

teristtcItTowe"-  no^SirceS^potrs  '^""^i'  ^^"^^^  ''^-- 
.he  pistil,  as  in  other  plants  BtnZ-n'P'"^^^"^  ^'^"''"^  «'"«"''<1 
The  irregularity  of  growSwh fo^  """"""u^  '^P^'^''**'  ^""^  spreading, 
ancein  tfe  first  srblmi7yairoexi«t«'''  t^e  papilionaceoui  appeaf- 
*vill  find  them  with  somfof  their  It nT*'''^.  ^^"'^  P'^"*"'  ««  that  you 
remainder.  °^  '"^'"^  P®*'''"  and  stamens  larger  than  the 

sh?«1r(&;:cJ;'i:S^^^^^^^^  ,^-Judas  tree  (usually  a 

cies  of  Cassia,  introduced^ and  ciUfcivatel  ?ln  ^"'>  ^'"^  ^^^'^^s  «?«' 
pinnate  leaves  and  yellow  flowers  aid  In  T  f ^^dens.  These  have 
season  begins.  •>'    '""^  nowers,  and  generally  bloom  when  our  rainy 

'^^"'^^^^^^  t"^^^)-    ^^eneral   eharacteris- 

oompact  clusters;  and  ?he8taTen.L,  \^  ^^-^^celj  visible;  flowers  in 
und  slender  and  delicate  as  to ^^^^^^^  ""  u^  "^"7  numerous,  but  so  long 

little  anthers.  '  *^  resemble  silken  threads,  tipped  with  very 
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To  this  sub-familj  belong  all  the  beautiful  acacias  introduced  from 
j^ustralia  into  our  gardens.  They  bloom  chiefly  during  our  rainy 
Beason.     The  Australian  settlers  call  them  Wattle-trees. 

IV. — THE   ROSE   FAMILY. 

In  this  article  we  shall  consider  the  structure  of  the  Eose  family,  the 
most  important  of  the  whole  vegetable  kingdom,  save  that  of  the 
grapes. 

The  Strawberry  {Fragaria)  is  an  herb  with  three-parted  leaves,  and 
a  pair  of  large  membranous  stipules  at  their  base.  (See  plate  1,  a.)  The 
veins  of  the  leaves  are  netted.  When  the  Strawberry  plant  is  about  to 
multiply  itself  it  puts  forth  naked  shoots  of  two  sorts.  One  kind  is 
prostrate  on  the  ground,  and  ends  in  a  tuft  of  leaves,  which  roots  in  the 
soil,  thus  forming  a  new  plant,  or,  as  it  is  technically  called,  a  runner; 
the  other  kind  of  shoot  grows  nearly  erect,  and  bears,  at  its  end,  a  tuft 
of  flowers,  which  afterwards  becomes  fruit,  or  at  least  what  is  com- 
monly called  so. 

The  calyx  of  the  Strawberry  is  a  flat,  green,  hairy  part,  having  ten 
divisions;  it  is,  therefore,  caused  by  the  union  of  ten  sepals,  ^y&  of 
which  are  on  the  outside  of,  and  smaller  than  the  others. 

The  corolla  consists  of  ^yq  petals. 

The  stamens  are  very  numerous,  and  are  placed  in  a  crowded  ring 
round  the  pistil,  as  in  the  Crowfoot,  or  Buttercup;  but  you  will  observe 
that  they  grow  out  of  the  side  of  the  calyx  (fig.  2),  and  not  from 
beneath  the  carpels. 

The  pistil  of  a  Strawberry  is  very  much  like  that  of  a  Buttercup.^ It 
consists  of  a  number  of  carpels,  arranged  in  many  rows,  and  with  great 
order,  upon  a  central  receptacle.  Bach  carpel  has  a  style,  which  arises 
from  below  its  point  (fig.  5),  and  terminates  in  a  slightly  lobed  stigma. 
In  the  inside  of  the  ovary  is  one  single  ovule.  With  the  flower  the 
resemblance  between  the  Buttercup  and  Strawberry  ceases. 

You  will  almost  wonder,  now  that  you  know  how  the  young  flower 
of  a  Strawberry  is  constructed,  how  so  singular  a  fruit  is  to  be  formed 
out  of  such  materials,  especially  if  you  should  have  chanced  to  meet 
with  the  ingenious  explanation  given  of  it  by  some  botanist,  whose 
name  I  forget,  that  it  is  a  berry  with  its  seeds  on  its  outside.  Many  and 
strange  are  often  the  changes  that  take  place  in  the  organization  of  a 
pistil  in  the  course  of  its  transformation  into  a  fruit,  and  they  are  highly 
curious  in  this  case.  If  you  would  really  understand  them,  you  should 
watch  the  Strawberry  in  the  progress  of  its  growth.  You  would  then 
see  that  the  first  occurrence  after  the  petals  have  fallen  off,  and  the 
calyx  closed  on  the  tender  fruit,  consists  in  the  receptacle  of  the  carpels 
beginning  to  swell,  and,  shortly  after,  in  the  carpels  themselves  gaining 
a  greater  size  and  a  more  shining  appearance,  while,  at  the  same  time, 
their  styles  begin  to  shrivel  up.  At  a  more  advanced  stage  the  carpeh 
are  found  but  little  augmented  in  size,  while  the  receptacle  has  increased 
so  very  much  in  dimensions  that  the  carpels  are  beginning  to  be  sepa- 
rated  by  it,  and  the  surface  of  the  receptacles  can  be  distinctly  seen 
between  them.  A  little  older,  and  the  carpels  seem  scattered  in  an 
irregular  manner  over  the  surface  of  the  receptacle,  which  has  become) 
soft  and  juicy,  while  the  carpels  have  remained  almost  stationary  ii 
size.  All  along,  the  swelling  receptacle  has  been  pushing  the  calyr 
aside,  as  being  no  longer  of  use  to  it;  and  at  last  you  scarcely  remark  the 
ealyx,  in  conseauehce  ©f  the  maeh  greater  size  of  the  receptacle.     Thfc 
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part  finally  gains  a  crimson  color,  swells  more  and  more  rapidly,  acquires 
sweetness  and  softness,  and  at  last  is  the  delicious  fruit  you  are  so  well 
acquainted  with.  In  that,  its  final  state,  the  carpels  are  scattered  over 
its  surface  in  the  form  of  minute  grains,  looking  like  seeds,  for  which 
they  are  usually  mistaken.  You,  however,  know  better  than  to  fall  into 
this  common  error,  for  you  have  seen  that  at  first  they  had  each  a  style 
and  stigma,  which  seeds  never  have;  and  you  can  now,  by  cutting  them 
open  (fig.  8),  detect  the  seed  (fig.  9)  lying  in  the  inside  of  the  shell  of 
the  carpel.  The  Strawberry  is,  therefore,  not  exactly  a  fruit,  but  is 
merely  a  fleshy  receptacle  bearing  fruit,  the  true  fruit  being  the  ripe 
carpels. 

The  Easpberry,  Blackberry,  and  Thimbleberry,  also  claim  kindred 
with  the  Strawberry,  because  of  their  likeness  to  it.  They  are  shrubby 
plants.  In  this  respect  they  differ  from  the  Strawberry.  Their  calyx 
has  only  ^ve  divisions  instead  of  ten,  which  is  a  difference;  but  their 
petals  are  ^vq;  the  stamens  numerous,  and  arising  out  of  the  side  of 
the  calyx,  and  their  pistils  composed  of  a  number  of  carpels  arising  out 
of  a  central  receptacle;  these,  again,  are  resemblances  with  the  Straw- 
berry in  important  points.  Let  us  examine  the  fruit.  The  Easpberry 
has  a  dry  core,  off  which  you  may  pull  the  little  thimble-like  fruit,  and 
you  will  not  find  any  of  the  dry  grains  which  stick  upon  the  outside  of 
the  Strawberry.  But  look  again.  What  are  the  little  dry  threads  that 
you  see  rising  from  the  center  of  a  multitude  of  little  projections,  with 
which  the  whole  surface  of  the  Easpberry  is  covered?  Surely  they  are 
styles;  and,  if  so,  the  projections  out  of  which  they  grow  must  be  carpels 
in  a  ripe  state.  This  is  really  the  case.  The  carpels  of  the  Easpberry, 
instead  of  remaining  dry  as  they  become  ripe,  swell  and  acquire  a  soft 
pulpy  coat,  which,  in  time,  becomes  red.  They  are  crowded  so  closely, 
that  by  degrees  they  press  upon  each  other,  and  at  last  all  grow  together 
into  the  thimble-shaped  part  which  you  eat.  In  order  to  gain  this  suc- 
culent state  they  are  forced  to  rob  the  receptacle  of  all  its  juice,  and,  in 
the  end,  separate  from  it,  so  that  when  you  gather  the  Easpberry  you 
throw  away  the  receptacle  under  the  name  of  core,  never  suspecting 
that  it  is  the  very  part  you  had  just  before  been  feasting  upon  in  the 
Strawberry.  In  the  one  case  the  receptacle  robs  the  carpels  of  all  their 
juice  in  order  to  become  gorged  at  their  expense;  in  the  other  case  the 
carpels  act  in  the  same  selfish  manner  towards  the  receptacle. 

It  is  now  necessary  that  we  should  examine  the  Eose,  this  charming 
flower,  in  the  construction  of  which  you  will  find  as  much  to  admire  as 
in  its  external  attractions.  In  the  flower  much  seems  to  differ,  although 
in  reality  but  little  essential  difference  exists  between  the  Eoses  and 
other  Eosaceous  plants.  It  has  a  calyx  of  five  divisions,  some  of  which 
are  very  like  small  leaves.  To  these  succeed  five  petals,  and  within  the 
latter  is  a  great  number  of  stamens,  which  grow  from  the  side  of  the 
calyx.  You  will  not,  at  first  sight,  perceive  any  pistils.  In  the  center, 
indeed,  is  a  tuft  of  stigmas,  but  no  ovaries  are  visible;  upon  further 
search,  however,  you  may  discover,  especially  if  you  press  the  flower 
forcibly  between  the  finger  and  thumb,  that  the  styles  project  through 
the  neck  of  an  oblong  green  body,  which  being  below  and  on  the  outside 
of  the  calyx,  looks  like  an  inferior  ovary.  If  you  split  the  flower  per- 
pendicularly you  will  then  perceive  that  this  body  that  looks  like  an 
inferior  ovary  is,  in  reality,  the  tube  of  the  calyx,  which  is  contracted 
at  the  place  where  the  stamens  originate,  into  a  narrow  orifice,  through 
which  the  tops  of  the  styles  protrude,  or  forming  as  usual  the  bottom 
of  the  styles.     The  ripe  fruit,  or  hep  of  the  Rose,  is  nothing  more  than 
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i.  K    ^<^  f>.A  ooWy  fumed  red  and  fleshy,  the  sepals,  and  petals, 
^''rri^ns  hali   g  droppiroft     I^^^^^^  will  be  found  the  carpeU 

'^•^"^  '"JfZuv'buUn  orderKem^^^^^^^^  great  importance  of 

Bosaceoua  family,  V-    i    ,„i^!^„l  consider  also  two  other  groups  or 
^^:^::t::^^^^^^^^<^-  family,.amely:  the 

rfrth^airrXre« 

The  calyx.  Take  an  apple  tree  ...  fl«J«;;«  »°  l"^!^^;,  f  gr'Lt  many 
Llyx  has  fl-.d-isions  the  peu  s  a      ^-  -d  th-e^are^^g^ 

etamens  growing  out  of  the  s  dee  oi  tne  «»  >  merely  inclosed  within 
find  five  Ityles,  but  their  ovar.es,  »"/;„f  ^^J^'^bor w  th  it.  It  is  this 
the  tube  of  the  calyx,  adhere  and  [^^-^  ^^^^^^f  ^^  you  find  in  the 
circumstauce  that  g.ves  r.se  to  ^"  *J\X  havTng  at  one  end  what  is 
fruit  itself.    An  apple  .s  a  '^''S^  ^.^^^^  "^^^  calyx  surrounding 

calieJ  an  eye,  which  is  in  real.ty  the  [^^^'"^f*'^ '"fl^sh  is  the  tube  of 
the  withered  stamens.     The  Principal  part  of  the  flf«^  '«      j^      ^^^  at 

the  calyx,  but  the  central  Pff  Cm  the  eft  Hself^  that  their  number 
this  period  undistinguishable  from  the  caljx  use    ,  ^^^^ 

was  live  is  shown  by  the  five  cavties  in  J^e  c^ntei   ot  tn        ^^'  .^^ 

which  contains  one  or  two  seeds.     Now  it  '^  ^''^"V.^  by  which  the 
be  carefully  considered    that  the  fruit  is  the  only  g^^/^f^ ^^ucture  is 
Apple  is  known  for  a  Rosaceous  plant,     y^^.f^'"^^^^  Hawthorn. 
iolld  in  the  Pear,  Quince  Moun  au.  f^^,^^^^^^^  frstfucture  than  the 
The  Almond  group  or  tribe.-- f  his  ib  ^f  f^f '7''7-'    ^  it  consists  of 

Apple  tribe,  but  more  dissimilar  in  f'^^'f'^P'Xcture  of  a  common 

fpecies  which  have  ^\}\^  T'^'f^^ii^uS  ttJoPav^^^^^  The  Plum 
Rosaceous  plant,  b^t^hich  beat-  frmtl.ke  that  ot  a  p  ^^^^^^  ^^ 

tree  flower  has  a  calyx  of  five  parts,  fi'«  P^Jf '«'  ^^^  j^  j^ee  of  many 
Btamens  arising  out  of  the  sides  ot  the  «'»lJ^^g^^^,",\'S,P3by  body  con- 
carpels,  there  is  only  one;  and  that  one  changes  j^  ^^-^t^ne  is  the 

taining  one  single  seed  inclosed  m  a  ^-f^.t*^"*?.     fleshy  rind  that  is  on 

higbly   poisonous,   as   tho  common  ";'"  ^^l",  |„„i.„ai«r.    This 
Is.™  of  vhloh  yisld  Ih.  '1«°6«"" '°f"T  SK  p'Sc  «ld,  which. 

of  diseased  cherry  and  peach  trees.  ^^   ^^^^  ^1^^}^ 

If  you  analyze  the  characters  of  these  tn^es, jou  wi  ^^ether 

r                                   f  many  carpels— Rose  tribe. 
Rosaceous   )    Ovary  superior,  j  ^^^^  carpel--Almond  tnbe. 
family.     I  o^^ry  inferior..... Apple  tribe. 
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nB\l^'^l^ZmLTl^Jr!n^^  5n  an  economic  as  well 

proper  material  for  ill„«Ti  ^  *""  V;"""  *''^^«  '«  certainly  no  want  of 
found  nrha"1„fLme  SHf  f7^"'.P'*''"  1°  Califo/nia  could  be 
cultivation?        ^  *^  of  those  plants  above  mentioned  under 

plants  "ifongtit  \r er^'^Tf t'llT,^*%1^^K  Tf  ■■"^'^«-- 
^««  «^/oftMsNn  evergreen  Srvfolm>  *"^k^  *'^^.°."'^-"     ^'•'^- 

favorable  localities  Pr,;««,  o,,a^',  .  l"^.*'^*®"  »  beautiful  tree  in 
higher  Sierrrn«w^.*''o.'''"'^''*'''  *^«  beautiful  wild  plum  of  the 
l4elycXrerb?orrnnf'-®K''K^.-^"'l^^'  ^«°«*  Shasta,  etc.-so 

To  fhe  EoselribrbeloC?  X^^^^^^^^^      *^T  '^•'''''^"^  ^^  **>«  State, 
ous  shrub.    Spir^aoSolfn  TvS  «    ?  cer«s*/orms,  a  beautiful  decidu- 

all  our  etreaSs.    LSa-^a^^^^^^^  %  '^'^t  *^r  "^  ^''^  ''«'^°^«"  «° 

on  the  banks  of  creeks  Si  n  ^  ^-'''''^u®  ''""'^  '^"^  ^'^'t^  common 
the  mountains  and  !w„T'^ff^?"^^''^"'»  l>eautiful  bush  growin?  in 
called  Meadow  Swee^^Slf''' '".  ''"''  T'''^^^  ^pimas  Ire  ueufli; 
forming  thrirkToicin^  S'Zf  T"'^'*"'  '**'  ^-^"-'^"own  chemisal 
aides  in  the  intSrSthe^f^f«p  ^h'?^  covers  so  many  of  the  hill- 
generally  found  on  S8ndv8?nn-r^r^*'"''  Ghilenm,^y,M  strawberry, 
Thimbleberry.  BXsslrtThmt^i.  ^«  coast  hne.  Rubus  Nutkanus,  the 
our  northcrn^^oaft        ^^^''''*'^'«'  ^'^^  Salmonberry,  found  growing  along 

Me^xicin:,  a  SsJ?ub  or'smfil  tfef  "\%*^/"'^'  '""^  ^^''^  «f  ti^- 
quite  orn^men  al  i^  Vl  oraL^n!  .T. '"''•^?  '^"^  banks  of  creeks, 
iarge  heavy  bunches  at  thi.n^f.l''^  '*^  scarletred  berries,  borne  in 
almost  equally  ornamental  on  a.!"^.'  pT"  ^'^"•''^^■«-  ^"  Spriug  it  is 
white  flowers"^  It  is  an  eter<.r..n  ^J"^  its  numerous  bunches  of  small 
If  this  beautiful  planrhadcfmetA  u1  fr^^ t^'^  cultivated  in  gardens, 
country,  it  would  be  founrfi??  ^T^™  *'*P""  ^^  ^'^^  other  distant 

Serviceberry,  or  Junfberrv  aTrZ  Amelanchier  canadensis,  the 

in  all  parts  ^f  th/sLter^JedlllTn^tl wf rT"'"^  ^''•"'  '''""'^  """^^^ 

V. — THB  SOLANACEOTJS  PAMILT. 

outmSo^XTaTa^rior^ 

all  plants  having  a  oornX  !w!^  •  *-         i.      polypetaious  division  belong 

families  of  Ss^  "vfsTon  wer^^^  .^^^^^^^  ^^P-'-^t-  Petals.     Fou? 

the  present,  we  ^^1^  m  a  straff  ^^  "^'"'^ 

division,  th;  monoSLlous      ToX  ^^^  ^^^o'^^^ 

plants  having  a  Slla  wTn«.  \?  4   .     "^^^'^^P^^^^'ous  division   belong  all 

Ireater  or  ie^ss  extend    OfThe'thtd'^^^^  ^  ^"^^  <^f 

treat  hereafter,  ^'  *^^  apetalous  division,  we  shall 

artTcTe"  w^noTtur"  lT^l::t.\T^^^^  T'''^'^'  '"  ^'^^  '"-^-^^^ 
often  dangerous.  HeXne  NiT^.»  T^^^.*"!  properties  of  which  are 
the  half  fabulous  MlXakefm^^  Tobacco,  Thorn  Apple,  and 

mato,  Potato),  a  WrnSal  o^^  *  '''''^H^^  ^^  ^^^^^  P'^^^«  (To- 

to  be  poisonous,  m! ny  S  thl  I^^^^^  prevailmg  quality  of  which  is 
80  tha^n  the  species  calfedBfack  Krhade%T'/'  P^^"^^^^^  "^"^  '--re 
sure  to  spring  up  wherevef  a  Rnnf  f«  i      {^olmium  nigrum),  which  is 

wa8t«.     We  feleKrcamL«  ^T     ,^^^'^««t«,<^,  ^^^^  suffered  to  become 
«eieet  this  common  plant  to  explain  the  general  character 
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of  the  Nigh tshadiB  family.     If  the  nightshade,  however,  cannot  be  had, 
j(nv  other  pla^t  named  in  this  article  may  be  substituted  therefor. 

Black  Nightshade  i»  a  plant  with  broadly  lance-shaped  leaves,  slightly 
toothed  at  the  edge,  and  seated  alternately  upon  the  stem.  Its  flowertf 
ctonaist  of  ashort  five-toothed  calyx,  of  a  raonopetalous  corolla,  with  five 
equal  divisions  (fig.  1),  of  five  equal  stamens,  and  of  an  ovary  (fig.  2  *  *) 
with,  two  cellsj  in  each  of  which  are  a  number  of  ovules.  The  style  of 
the  ovary  is  thick  and  shaggy  at  the  bottom,  and  terminated  by  a  thick- 
ened undivided  stigma.  The  fruit  is  a  small  thick  berry,  containing  two 
dells,  and  a  number  of  yellowish  seeds  whose  skin  is  covered  closely 
with  little  pits  (fig.  4);  in  the  inside  is  an  embryo,  which  is  coiled  up 
upon  itself  in  the  middle  of  a  quantity  of  fleshy  albumen  (fig.  5).  Of 
these  character*,  the-  most  essential  ones  are  the  superior  ovary  with 
two  cells,  the  regular  flower,  and  the  alternate  leaves. 

The  genus  Solanum  is  known  in  its  family  by  the  anthers  open! fig  by 
two  holes  or  pores  at  their  points  (fig.  I,  a)\  besides  Black  Nightshade, 
it  contains  the  Bitter^Sweet  {8.  Dulcamara),  whose  red  and  tempting 
berries  pi-esent  a  dangerous. temptation  to  children;  the  Love  Apple  or 
Tomato  (/S.  Lycopersicum);  the  Egg-plant  or  Aubergine  {S,  Melongena), 
whose  fVoit,  when  fried  in  slices^  forms  a  delicacy  in  French  cookery; 
and  above  all,  the  Potato  (/S^.  Tuberosum).  Here  is  a  singular  assortment 
of  eatable  and  poisonous  plants  in  the  same  genus;  but  in  truth,  the 
fruit  of  these  is  in  all  cases  deleterious  till  it  is  cooked.  Egg-plants  are 
washed  and  fried  before  they  are  eaten.  The  fruit  of  the  Potato  is  noto* 
riously  unwholesome;  and  if  its  roots  are  not  so,  that  circumstance  is 
to  be  ascribed  in  part  to  their  being  composed  almost  entirely  of  a 
starchy  substance,  which  in  no  plant  is  poisonous,  if  it  can  be  separated 
either  by  heat  or  by  washing  from  the  watery  or  pulpy  matter  it  may 
lie  among.  i     «  . 

Galifornia  has  but  very  few  indigenous  plants  belonging  to  the  Solana- 
ceous  family.  Those  found  in  waste-places  and  in  our  gardens  were 
introduced  from  other  countries,  either  intentionally  oi'  by  chance.  To 
the  latter  belong  Thorn  Apple  {Datura  Stramonium),  eo  celebrated  for  its 
narcotic  properties;  it  is  distinguished  by  its  fruit  being  dry  and  covered 
with  stift*  spines.  This  obnoxious  plant  is  fast  spreading  all  over  thi» 
State. 

Solanum  unbelVferum  is  the  only  conspicuous  and  indigenous  plant  of 
this  family  likely  to  attract  the  beginner  on  his  excursions.  It  is  found^ 
on  theCoast  Banges,  as  well  as  on  both  slopes,  eastern  and  western,  of 
the  Sierras.  It  is  a  low  semi -herbaceous  shrub,  with  dark  green  leaves 
and  dark  blue  flowers,  borne  in  racemes  at  the  end  of  the  branches. 
We  possess  also  a  species  of  wild  tobacco,  with  long  tubular  flowers  of 
a« greenish. white  color. 

VI.— THB  OAK    TRIBE. 

The  Hazel,  when  young,  is  one  of  the  most  accessible  plants  to  you, 
and  affords  a  good  illustration  of  the  structure  of  the  apetalous  division 
of  dicotyledonous  plants.  At  the  earliest  period  of  Spring  you  must 
have  remarked  the  branches  of  the  Hazel  loaded  with  little  yellow  tails, 
which  swing  about  as  the  wind  disturbs  them,  and  fill  the  air  with  a 
fine  powder,  the  particles  of  which  may  be  seen  glittering  in  the  sun- 
beams like  motes  of  gold.     These  tails  are  called  Catkins  {Hg.  1,  a),  and 
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which  adheres  to  the  scalefL  T-  nVM*""*  ^^  *  two-lobed  flat  body 
apparently  neither  calyx  nor  Woi  la  nnl^"^  structure  is  to  be  found : 
lobed  body  sticking  to  the  scale  a„d\rn-^''*''  "''^^'"S  but  the  two 
-er  the  scales  bracts,  and  the  tCtblrboV^rr/.  i^t^S^ 

""r.rS^*  one  than  the  Kl         ''''  ^^'^*  ^^hestnut,  iave  a  mS 

hav  x^Cs'  ?n 'tKiutrr  tJ:r,f  «-r  -  --  --^^ — 

which  could,  by  any  possibility  chanJefntn  "•'^'^!"§  >  those  flowers 
only  are  the  stamens  and  pisti  «  ,n  nfff    ^.*.""*-     ^^  t^is  plant  not 
parts  of  the  plant,  and  ovSlj^^T^  ^^'^^'S'  ^ut  in  different 
observe  attentively' those  bu^ds  of  th.V^"'*.^  a  different  plan.     If  ' o^' 
J'«^  (fig.  1.  b,  b),  aiout  the  Ume  wLn  th?..'^'''*''  grow 'near  the  S" 
PoUen,  you  will  perceive  some  UttTe  red  th,.   ^™^"'  '^''^  shedding  their 
points  of  the  buds,  and  spreadinl  ,  Jl     I-  '^^''^  protruding  beyond  the 
stigmas,  and  the  pistils  areTndoid  wftht'll  '^^  ^^"*«^-'  ^^oZTe  the 
salely  protected  f^om  accident  and  C'oW^f.h'  ''^'?''  ^^^''^  ^^^Y  «'e 
the  stigmas  can  be  discovered  let  thl«.f.      .**  **^''''^^'  moment  when 
you  will  find  the  flowers  clustered  tolT*''  ^"^  ""^^^^'^  (%•  3),  and 
hair,  which  seems  provided  as  an  addfttn.  ^'"''"^  ^  1"^"*'^^  of  soft 
from  the  weather,  and  to  serv^  th»  ^^'^'^'ona'  means  of  shielding  them 
down  which  the  birds  pro'de  for    irertJun?''.^  ''  '""^  warm'u^inTo™ 
shell,  and  before  they  'are  fledged.  XroT?).''^^^  "'^^  ^^'^^  hreak'the 
by  a  jagged  sort  of  cup  (fiirs  |a„d  v^  t.  -^  k*^^^^  ^ovf^rs  is  surrounded 
than  they  are  here,  but  which  in  *L^'  ""^  '"  originally  much  shorter 
cup  is  the  involucre.     The  flow.r  u     fJ""^^  considerably  longer    that 

Srth^'^-.''(!^'  --«^'  wuTCottrndl?  '''.  j4-»  sup-S- 
ong thread-shaped  crimson  stigmas      Th?«  .^ '^^'^' '^'^S-  6).  and  two 
pistil-beanng  flower  is  much  mor^perfecf  ^17""?^"^^  ^^^  ^^'j'x  of  the 

Chan  e^ril?p"o1  th^^  there  would  be  no 

!rsri;it"ra%-er;r^^^^^^^^ 

said,  so  impregnated   with  particks  ff  tol^''''  ?  *'"  ^«'  *«  ^  have  just 
thing  as  with  a  fine  dust.      '  ^  "^   ^'^"^'^  that  they  cover  every- 

of  tLteei::  rd'TurSt^for^^^'  ^''^  P-*-^--  of  the  scales 
burst  through  them;   trelrvoCrVdUv'""^  **"^^''«' ^'''^h  sweS 

having  fulfilled  their'destiny,  shrivel  unfhf*''"'   ^^'^^''    *he  stigmas 
ovules  grows  much  faster  than  V)T!     K'  **"^  ^^^'^'-^^  enlarges;  one  of  ir« 
H  till  it  smothers  it;  the  shell   harden     T'  ""^^^'^^-^'ly  Press":  upo^ 
ance,  and  by  degrees  fills  up  the  o«r,V  '     "  f'"'"'^'^  "^^kes  its  appfa, 
nut  with  its  husic  (fig.  8)'  or'^^nvoluc'Je  ^'A^tt  "*  '''"'' J""^  '^^^«  -  Kt 

.roducedfi.omatwo.celled7va^r"¥r^i,rnorLir:^'l£^ 
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times  grow  in  clusters  and  flometimes  singly.  If  cold  or  accident  should 
destroy  any  part  of  the  cluster  of  pistils  in  the  bud,  but  a  very  few  nuts, 
perhaps  only  one,  will  grow  and  ripen;  but  if  they  are  mostly  saved 
you  will  then  have  the  large  clusters  which  are  so  common  in  seasons 
which  have  been  preceded  by  mild  Springs.  The  nut  itself  affords  an 
excellent  illustration  of  the  structure  of  a  dicotyledonous  embryo;  the 
two  great  fleshy  lobes  into  which  the  nut  separates  when  freed  from 
its  skin  (fig.  9,  c),  are  the  cotyledons;  the  little  conical  part  at  one  end 
(e)  is  the  radicle,  and  the  small  scale-like  body  which  lies  between  them 
in  the  inside  (^)  is  the  plumule,  or  young  stem. 

Still  more  curious  than  those  of  the  Hazel  are  the  changes  that  occur 
during  the  growth  of  the  fruit  of  other  genera  of  the  Oak  tribe.  In  the 
oak  itself  the  involucre  is  formed  of  a  great  many  rows  of  scales,  which 
gradually  grow  larger  and  harder,  and  more  numerous,  and  at  last 
become  what  you  call  the  cup  of  the  acorn,  a  part  you  never  would 
have  guessed  could  have  been  made  out  of  a  number  of  little  leaves,  if 
you  had  not  watched  their  successive  changes.  The  ovary  at  first  con- 
tains three  cells,  and  each  cell  two  young  seeds;  J>ut  in  obedience  to  the 
constant  command  of  nature,  one  of  the  seeds  grows  faster  than  the 
rest,  presses  upon  the  other  cells  and  seeds,  gradually  crushes  them,  till 
at  last,  when  the  acorn  is  ripe,  all  trace  of  them  has  disappeared. 

The  following  are  the  most  important  of  our  California  catkin-bear- 
ing trees  and  shrubs: 

Beaked  Hazel-nnt  {Oorylus  rosfrafa.)-  A  common  shrub,  usually  found 
on  protected  hillsides  throughout  the  State. 

California  Chinquapin  (^Castanea  chrysophylla),  A  mere  shurb  in  the 
southern  and  central  portions  of  the  State.  In  Mendocino  and  Hum- 
boldt Counties  it  grows,  however,  to  a  tall  forest  tree,  from  fifty  to  one 
hundred  and  fifty  feet  high,  and  several  feet  in  diameter. 

White,  or  Weeping  Oak  (Quercus  lobata).  This  species  of  deciduous 
oak  is  the  most  characteristic  tree  of  our  inland  valleys.  Its  acorns 
ripen  annually,  and  are  usually  quite  large. 

Black  Oak  {Quercus  Sonomensis).  A  medium  sized  deciduous  species 
of  oak,  usually  found  growing  on  sheltered  hillsides,  especially  on  the 
Coast  Kanges.     Its  acorns  are  biennial. 

Live  Oak  {Quercus  agrifolia).  A  large  evergreen  species  of  oak,  rang- 
ing  from  Cloverdale  south  to  the  Chuyamaca  Mountains,  in  San  Diego 
County.     Its  acorns  are  annual. 

Mountain  Live  Oak  {Quercus  chrysolepis),  A  tall  evergreen  species, 
usually  with  gracefully  weeping  branches.  It  is  generally  found  grow- 
ing on  knolls,  or  on  the  slopes  of  deep  caiions  or  ravines.  Its  young 
leaves  are  golden  yellow  on  the  lower  surface.     Its  acorns  are  annual. 

Live  Oak  {Quercus  Wislizeni).  A  medium-sized  evergreen  species  of 
oak,  resembling,  at  least  some  forms  of  it,  vory  much,  Quercus  ogrifolla, 
the  live  oak  so  common  ai'ound  the  Bay  of  San  Francisco.  Its  acorns, 
however,  are  biennial.  It  extends  from  Cloverdale  northward  into 
Mendocino  and  Humboldt  Counties,  and  along  the  foothills  of  the  Siei'- 

ras. 

Chestnut  Oak  {Quercus  densiflora).  A  middle-sized  evergreen  species 
of  oak,  which  is  quite  common  in  the  Redwoods,  but  rarely  met  with  on 
the  Sierras.  Its  bark  yields  an  excellent  material  for  tanning.  The 
acorns  are  biennial. 

The  numerous  shrubby  species  growing  in  this  State  are  omitted. 
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VII. — COMPOSITE  FLOWERS    (^GompOSltOS.) 

For  the  study  of  this  difficult  family  of  the  vegetable  kingdom,  I  rec- 
ommeBd  a  plant  quite  common  in  our  gardens  in  the  autumn,  the  so- 
called  French  Marigold  {Tagetes  patiUa.)  Its  flower-head  (Gg,  1)  Is 
•arrounded  externally  by  an  olive-green  cup,  formed  of  several  bracts 
which  have  grown  together  at  the  edge  (^^g.  6);  this  cup  is  the  invo- 
lucre. Next  the  involucre  are  placed  several  florets  (figs.  1  and  2), 
whose  corolla  is  a  broad  yellow  blade,  rounded  at  the  end,  and  striped 
with  wide  streaks  of  chocolate  brown  (fig.  2,^);  it  is  all  turned  one  way, 
spreading  away  from  the  flower-head,  and  only  tubular  at  the  bottom. 
Technically,  they  are  named  ligulate,  which  signifies  strap-shaped,  be- 
cause  in  the  greater  part  of  composite  flowers  they  are  long  and  nar- 
row; they  are  also  said  to  foi'm  the  Bay  of  the  flower-head.  At  the 
base  of  the  tube  of  the  corolla  you  will  find  a  few  little  narrow  hairy 
scales  (^g.  2,  6;,  which  stand  on  the  top  of  the  ovary,  in  place  of  the 
calyx.  Botanists  choose  to  call  them  the  Pappus^  although,  in  reality, 
they  are  the  calyx  which  is  only  stunted  and  starved  in  consequence  of 
its  being  developed  amidst  the  constant  pressure  of  the  florets  against 
each  other.  The  pappus  is  often  altogether  absent,  as  in  the  Daisy,  for 
instance;  but  it  sometimes  forms  a  beautiful  plume  of  feathers,  which 
catches  the  wind  and  enables  the  seed  to  soar  into  the  air,  and  to  scatter 
itself  to  a  distance.  The  delicate  feathery  balls  of  the  Dandelion,  and 
some  other  closely  related  plants,  are  the  fruit  of  that  plant  crowned  by 
the  pappus.  Below  the  pappus  is  the  ovary  (^g.  2,  a),  containing  a 
single  ovule;  it  terminates  in  a  slender  style,  which  passes  through  the 
tube  of  the  corolla,  and  forks  at  the  top  into  two  stigmas  (fig.  2,e.)  In 
time  the  ovary  becomes  a  dry,  hairy  fruit  (fig.  8),  crowned  with  the 
pappus,  and  containing  one  single  seed  (^g,  9.)  Such  are  the  florets  of 
the  ray. 

The  middle  of  the  flower-head  (^^g,  1,  i>),  included  within  the  ray,  is 
called  the  Disk;  it  consists  of  florets  constructed  very  differently  from 
those  of  the  ray.  To  examine  them  conveniently  you  should  pull  one 
of  them  out  (fig.  3.)  In  the  ovary  you  will  find  no  difference  worth 
naming;  the  pappus  is  also  like  that  of  the  ray,  only  it  is  more  perfect, 
and  one  of  its  scales  is  a  sort  of  stiff  bristle  (fig.  3,  6.)  The  corolla  is  of 
quite  another  kind;  it  is  tubular  from  the  bottom  to  the  top;  towards 
the  top  it  widens,  and  at  last  sepai^ates  into  five  little  divisions,  which 
are  covered  all  over  with  hair  in  the  inside;  this  kind  of  floret  is  called 
tuhvdar.  The  stigmas  are  two  (fig.  7),  and  project  beyomi  the  mouth  of 
a  little  hollow  cylinder,  which  is  found  at  the  orifice  of  all  the  tubular 
florets  of  the  disk  {^g,  4,  a.)  At  first  sight  you  may  be  at  a  loss  to 
determine  what  the  cylinder  is;  but  if  you  use  a  magnifying  glass,  you 
will  presently  discover  that  it  is  formed  of  five  anthers,  which  grow 
together  by  their  edges,  in  the  same  manner  as  petals  grow  by  theirs, 
when  they  form  a  monopetalous  corolla.*  It  is  easy  to  split  this  cylin- 
der {^g.  5),  and  then  you  will  see  that  each  anther  has  its  filament,  and 
two  lobes  containing  the  pollen. 

The  broad  flat  part,  out  of  which  the  florets  grow  (fig.  6,  a),  is  called 
the  Receptacle;  it  is  sometimes  covered  with  scales,  or  hairs,  or  is  even 
pitted  with  hexagonal  depressions,  which  look  like  the  cells  of  a  honey, 
comb.  The  receptacle  of  a  composite  flower  is  nothing  else  but  an  ex- 
panded part  of  a  stem.  This  receptacle  has  generally  the  property  of 
opening  when  the  florets  expand,  of  closing  when  the  corollas  fall  off,  in 


etamens  nor  pistils.)  ,  .       «^ 

iS!'YaSot/Sg-ous  species;  some  are  also  cultivated  .n  gar- 

^^«!>ks— Daisy.     Common  in  gardens.  common  sunflower,  will 

Achillea^X&vroy^.  in  gardens. 

Tanacetum  ^w^^^re— lansy.     in  b 

J W/>m2«rt— Wormwood.     Many  species. 

*«'«•  r-    7rf.r^       Corolla  ligulate  in  all  the  flowers  of  the 

ffardens.  _  ^.^ 

Malacothrix  Gahformca, 

Vin. — GRASS  FAMILY. 

^f  Talifornia  is  the  Brome-grass 
0.=  or  tho  mo.t  •=«"»<'"  fS  ?rom     h.  «"e  r,pr=..o.«i  1.  .b. 

'    ^r^lit  it  and  instead  of  the  soim  "^^^       .  cvlindrical  shell  (ng.  -ij, 

•'•{'' !'^?;rocrri«  ort:.^yu»v .-.  »^ '»™ « •" 

at  th«  joints,  howevei,  \>uw 


Digitized  by 


Googl( 


94* 

partition,  which  completely  separates  one  part  of  the  stem  from  the 
other.  It  is  this  structure  that  renders  the  Bamboo  so  useful  for  form- 
ing cases  to  hold  roils  of  paper. 

The  leaves  of  the  Brome-grass  are  hairy,  narrow,  and  aharppointed  at 
their  lower  end,  which,  notwithstanding  its  breadth,  is  considered  to  b© 
their  stalk;  it  rolls  round  the  stem,  forming  a  kind  of  sheath,  which 
sometimes  is  not  very  easily  unrolled.  At  the  upper  end  of  the  sheath 
you  may  remark  a  thin  white  membrane,  such  as  you  have  nowhere 
met  with  before.  Botanists  call  such  a  membrane  a  Ligula.  Thus  far, 
then,  we  have  two  peculiarities  in  grasses;  their  hollow  round  stems, 
with  partitions  at  the  joints,  and  the  ligulate  leaves. 

The  flowers  are  still  more  unlike  what  you  have  before  seen.  At  the 
top  of  the  stem  of  the  Brome-grass,  a  number  of  slender  branches 
appear,  turned  chiefly  towards  one  side,  and  by  their  weight  giving  a 
somewhat  nodding  appearance  to  the  parts  they  bear  (fig.  1);  those 
parts  (a,  a,  a)  are  oblong  green  bodies,  apparently  composed  of  scales, 
after  the  manner  of  a  leaf  bud;  in  reality  they  are  littfe-  collections  of 
flowers,  whence  they  are  named  Spikelets  (or  spicules  or  lo&ktstce^  as  they 
say  in  Botanical  Latin). 

Each  spikelet  is  constructed  as  follows:  firstly,  at  ita  base  (fig.  3,  «,  a) 
are  two  green  scales,  each  of  which  has.  about  five  ribs;  these  are  the 
Glumes,  strictly  speaking;  there  is  no  trace  of  either  pistils  or  stamens 
in  their  bosom;  on  the  contrary,  they  ai'e  always  found  to  be  perf^^ctly 
empty.  When  the  glumes  are  removed,  you  come  to  some  other  parts, 
which,  at  first  sight,  look  like  glumes.;  but,  on  a  more  careful  inspection, 
you  will  remark  that  they  are  composed  of  more  seales  than  one,  havo 
a  stift*  bristle  at  their  back,  and  contain  some  stamens  and  other  parts 
in  their  bosom.  These  are  called  Florets;  in  the  Brome-grass,  there  are 
about  ten  of  these  i:>laced  one  above  the  other  in  two  opposite  rows 
(fig,  3,  6). 

Each  floret  consists  of  two  scales  called  Palece  (fig.  4,  a  and  b),  of 
which  the  more  external  (a)  is  the  larger;  it  is  covered  all  over  the  out- 
side with  soft  hairs,  and  bears  at  its  back,  a  little  below  the  end  (c),,  a* 
stiff  bristle,  called  the  Beard  or  Atcn  {aristaVy  the  beard  is  in  reality  the- 
mid-rib  of  the  palea,  partially  sepstrated  and  lengthened  out.  The  mner 
palea  (6)  originates  from  above,  and  within  the  base  of  the  oute-r  is. 
much  smaller  and  more  membmnouis,  has  its  edges  abruptly  deiabledi 
inwards,  and  bears  a  row  of  stcff  bristles  on  the  angles  (d)  formed  by 
the  doubling.  These  two  are  the  lower  or  outer,  and  the  Bipper  err 
inner,  palese. 

Next  the  palesB  come,  on  the  side  of  the  outer  palea,  two  exc^'e^Minglly 
small  scales  (fig.  5,  a,  a),  which  are  much  shorter  than  the  ovairy.  ^  Th?ey 
are  called  hypogynous  scales,  and  a  ro  supposed  to  be  the  rudinaetttfr  ©f  a 
calyx  or  corolla. 

From  the  base  of  the  ovary  arise  three  stamens  {Qg.  4)v  whios©  fitlai^ 
monts  are  white,  and  so  weak  and  slender  that  the  long  nainrow  »nitfeei!» 
hang  in  a  state  of  oscillation,  In  consequence  of  the  inabiUty  ©f  tW  Sla- 
ments  to  support  them. 

The  ovary  is  a  wedge-shaped  body,  apparently  consistiiaig  ©€"  BG«tM»g 
but  pulp,  and  crowned  by  a  tuft  of  long  hairs  (fig.  5);  lw©«  styles,  bear- 
ing singular  brush-like  stigmas,  spring  from  its  summit. 

In  this  instance  you  have  all  the  parts  that  are  usualily  p^esem^t  in 
grasses,  and  you  cannot  avoid  remarking  how  widely  differe-mt  the  wfetole 
organization  is  from  anything  you  have  witnessed  in  other  plan tSv.  Tht* 
structure  of  the  fruit  is  not  less  peculiar. 
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I  have  said  that  the  ovary  seeajs  as  If  i^^X^rdTrsVe'liun^- 
Upulp;  it  doee,  however,  conms  ^'/^ X^together  and  cannot  bo 
eludes  it,  but  both  are  so  ^«'*J^%*^YX  wither,  the  ovary  swells, 
distinguished.     Immediately  after  the  styles  ,  ^^^^j^ 

gradullly  loses  its  softness,  ^^^^f '^,^*;7,^foVJr 'and  thinner.     At  the 
lained  a  callow  appearance  and  bee jelonge         ^  ^      ,^,,^,11 

period  of  maturity  (fig.  6),  there  is  stiU  no  me^p  ^^^^ 

if  the  fruit  from  the  skin  of  the  seed   so  compie     y  ^^  ^^^^^^. 

Whether.  The  fruit  looks,  therefore,  ?f /fjlfJ.?*'^Uever,  to  designate 
S  it  Bhould  popularly  be  caUed  so;  ^   -  bett^h^  'content^ of  a 

it  a  grain.    If  you  crush  t^e  r^o  giain  yo^  ^^^^     ^^^^ 

hardish  horny  consistence,  but  easily  reduced  t^  a  recognize  this 

what  you  have  seen  in  other  in«f^°«'.«''' J^^Zj  the  embryotniidst  all 
Sralbumen.  Now,  foUo^.^^^.^^HarTower  at  one  e^'tbin  the  other, 
this  flour.  The  ripe  grain  is  f^^f^.'f'^J^^^  ^Turn  the  grain  on  its  flat 
and  more  convex  on  one  side  than  the  othei       lu  ^  ^^  ^^^ 

11,  so  that  the  convexity  '«  "PP^^^^*',^"^  ova"  frnp/es^sion  (tig-  6,  a), 
narrowest  end;  there  you  will  W  *  m.uutt.  ova        I  ^^^  ^^ 

if  you  carefully  lift  up  the  skin  of  this  P^/ *■  y <"^J^,'^^r  ji^e  a  greenish- 
l/ng  snugly  half  buried  m  albumen      it  w^U  appea^^^^^  ^^B  ^^ 

yellow  plano-convex  oval  bo^y,  inj^b.ch  you  ^.^^  ^  ^^^^,^ 

Organization.  But  if  you  y'll^^^^i^.^^^fi'r^ost  complete  and  highly 
knife,  you  will  then  be  able^o  see  tuat  it  h  is  a  uio  ^^^^.  I^^  ^^.  ^ 

developed  structure.    You  ^''\f"^„';,V^'^^     ^^.   composed  of  severa 

noint  (6Y     It  is  the  rudiment  of  the  root.  ..otvledon  M  swells  a 

l'"whe./the  embryo  ^^'^^ ^'^'^^ ,^ Z^lbmL^^^^^^  '''''' 

little  and  attaches  itseU  ^^j^f  Jj^^^^^J^^^t"  ^he  same \ime  softening  and 
highly  absorbent  surface;  the  albume^  at  t  ^^^^^        ^.,^_^ 

becoming  partially  <J'l««l^^f -^f J''!,"tter  of  the  albumen  is  conveyed 
soil;  by  this  means  tbenutnuve  mattei^^^^^  Vuo  radicle  (ft)  is  pushed 
into  the  cotyledon  as  quickly  as  It  18  toimea.  ^^^^^^^  ^^^^  , 

downwards  into  the  soil  on  °»f /"^"Jj'  ^^^.^3  are  abundantly  supplied 
rises  upwards  into  the  air;   both  these  Paus  ^^^^^  ^^^^ 

^ith  the  materials  of  grow  h  »^y  ^^/^^i^'tbTe  to  pump  up  food  for 
established  themselves  '"  the  soil,  and  ^le  .0    ^.^^l^j^.  i"  j^^^^^.^^  the 

^XTdonVasth^^U'ed  Tptr  alKeii  £exhausted  of  its  nutriment, 

n^-rBrm-s;wrh-^^^^^^^^^^ 

grasses  should  be  compared  with  it.     ihe  toiiow    »       j'        i 
almost  anywhere:  pinarv  Grass  (PWans  Cananeiisis).    This 

Eed-top  {Agrosus  ""'^i*"*) '  >:.^^^'^^Orcirard  Grass  iBactylis  glomerata); 
may  be  readily  raised  f^^^/^^J-^.^J'^Low  Spear  Grass'  (^Poa  amm). 
Kentucky  Blue  Grass  iPoa  Plffl'f^'J^^^  ^„d  in  neglected  gardens. 
This. species  grows  in  waste  places, '"  f5,^^:^k^„i,i„jj  g^^ss  (Briza  max- 
iommon  Chess  or  Cheat  i^rojnu^secaUm.\Q^^^  ^,y 

i,„a);  Timothy  (P/ife««c  ¥l^l'2^%^l^\lltZ^^^^^^^^  ^o'""""" 

or  liye  Grass  ^LoUum  V^reme),^^^^^J<J^    ^Hordeum  vulgare)  Pampas 
Wheat  {Triticum  ^"^?«;^)i  ^''^..'"^J'of  In  lian  Corn  {Zea  mays^. 
Grass  iaynerium  argenteum),  Maize  or  inu.a 
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Eearing.— McGuffey's  Series,  with  Charts;  Willson's  Charts,  where 
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Aeithmetic— Robinson's  Progressive  Primary,  Rudimental,  Practical, 
and  High  School;  Colburn's  IntellecLual. 

Spelling. — Swinton*«  Word  Analysis, 
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Manual. 

Grammar. — Brown's  Series. 

History  op  the  United  States.— Swinton'a  Condensed  School  His. 
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Algebra. — Robinson's  Series. 

Natural  Philosophy.— Hotze's  First  Lessons  in  Physics. 

Penmanship. — Spencerian  Series. 

Physiology.— Cutter's  Elementary;  Cutter's  Larger. 

Drawing.— Walter  Smith's  Teachers*  Manual  for  Freehand  Drawinir 
in  Primary  Schools. 
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RULES  AND  REGULATIONS  OF  THE  PUBLIC  SCHOOLS  OF  CALIFORNIA. 


[Adopted  by  the  State  Board  of  Education,  in  accordance  with  subdivision  one  of  section 
fifteen  hundred  and  twenty-one  of  the  Political  Code,  and  required  to  be  enforced  in 
all  public  schools,  according  to  subdivision  one  of  section  sixteen  hundred  and  ninety- 
six  of  the  Political  Code.] 


Section  1.  Teachers  are  required  to  be  present  at  their  respective 
school-rooms,  and  to  open  them  for  the  admission  of  pupils,  at  fifteen 
minutes  before  the  time  prescribed  for  commencing  school,  and  to  observe 
punctually  the  hours  for  opening  and  closing  school. 

"Sec.  2.  Unless  otherwise  provided  by  special  action  of  Trustees  or 
Boards  of  Education,  the  daily  school  session  shall  commence  at  nine 
o'clock  A.  M.,  and  close  at  four  o'clock  P,  M.,  with  an  intermission  at 
noon  of  one  hour,  from  twelve  M.  to  one  o'clock  p.  M.  There  shall  be 
allowed  a  recess  of  twenty  minutes  is  the  forenoon  session — from  ten- 
forty  to  eleven  o'clock — and  a  recess  of  twenty  minutes  in  the  afternoon. 
session — from  two-forty  to  three  o'clock.  When"  boys  and  girls  are 
allowed  separate  recesses,  fifteen  minutes  shall  be  allowed  for  each 
recess. 

Sec.  3.  In  graded  primary  schools  in  which  the  average  age  of  the 
pupils  is  eight  years,  the  daily  sessions  shall  not  exceed  four  hours  a 
day,  exclusive  of  the  intermission  at  noon,  and  inclusive  of  the  recesses. 
If  such  schools  are  opened  at  nine  o'clock  a.  m.,  they  shall  be  closed  at 
two  o'clock  p.  M,  In  ungraded  schools  all  children  under  eight  years  of 
age  shall  be  either  dismissed  after  a  four  hours'  session,  or  allowed  recesses 
for  play,  of  such  length  that  the  actual  confinement  in.  the  school-room 
shall  not  exceed  three  hours  and  a  half 

Sec.  4.  No  pupil  shall  be  detained  in  school  during  the  intermission 
at  noon,  and  a  pupil  detained  at  any  recess  shall  be  permitted  to  go  out 
immediately  thereafter.  All  pupils,  except  those  detained  for  punish- 
ment, shall  be  required  to  pass  out  of  the  school-rooms  at  recess,  unless 
it  would  occasion  an  exposure  of  health. 

Seo.  5.  Principals  shall  be  held  responsible  for  the  general  manage- 
ment and  discipline  of  their  schools,  and  the  studies  pursued;  and  the 
assistant  teachers  shall  follow  their  directions,  and  cooperate  with  them, 
not  only  during  school  hours,  but  during  the  time  when  the  pupils  are 
on  the  school  premises,  before  and  after  school,  and  during  recesses. 
Assistants  shall  be  held  responsible  for  the  studies,  order,  and  discipline 
of  their  own  rooms,  under  the  general  direction  of  the  principals. 

Sec  6.  Teachers  ai^e  particularly  enjoined  to  devote  their  tim&  faith- 
fully to  a  vigilant  and  watchful  care  over  the  conduct  and  habits  of  the 
pupils  during  the  time  for  relaxation  and  play,  before  and  after  school,  and 
during  the  recesses,  both  in  the  school  buildings  and  on  the  playgrounds. 
7.     It  is  expected  that  teachers  will  exercise  a  general  inspection 
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over  the  conduct  of  scholars  going  to  and  returning  from  school.  They 
shall  exert  their  influence  to  prevent  all  quarreling  and  disagreement, 
all  rude  and  noisy  behavior  in  the  streets,  all  vulgar  and  profane  lan- 
guage, all  improper  games,  and  all  disrespect  to  citizens  and  strangers. 

Sec.  8.  Teachers  shall  prescribe  such  rules  for  the  use  of  yards,  base- 
ments, and  outbuildings,  connected  with  the  school  houses,  as  shall  insure 
their  being  kept  in  a  neat  and  proper  condition,  and  shall  examine  them 
as  often  as  may  be  necessary  for  such  purpose.  Teachers  shall  be  held 
responsible  for  any  want  of  neatness  or  cleanliness  about  their  school 
premises. 

Sec.  9.  Teachers  shall  give  vigilant  attention  to  the  ventilation  and 
temperature  of  their  school-rooms.  At  each  recess  the  windows  and 
doors  shall  be  opened  for  the  purpose  of  changing  the  atmosphere  of 
the  room.  Teachers  are  required  to  exercise  reasonable  supervision 
over  the  text-books  of  the  PupU,  to  inspect  the  same  from  time  to  time, 
and  prevent  their  defacement  or  wanton  destruction. 

Sec,  10.  Teachers  shall  enter  in  the  School  Eegi-ster,  in  the  order  of 
their  apj^lication,  the  names  of  all  those  applying  for  admission  to  the 
school  after  the  prescribed  number  of  pupils  has  been  received.  Such 
applicants  shall  be  admitted  to  seats,  whenever  a  vacancy  occurs  in  any 
class  for  which  they  have  been  found  duly  qualified,  in  the  order  of 
their  registration. 

Sec.  11.  Teachers  are  authorized  to  require  excuses  i'Yom  the  parents 
or  guardians  of  pupils,  either  in  person  or  by  written  note,  in  all  cases 
of  absence  ov tardiness^  or  of  dismissal  before  the  close  of  school. 

Sec.  12.  No  pupil  shall  be  allowed  to  retain  connection  with  any 
public  school,  unless  furnished  with  books,  slates,  and  other  utensils,  required 
to  be  used  in  the  class  to  which  he  belongs,*  provided,  that  no  pupil  shall 
be  excluded  for  such  cause,  unless  the  parent  or  guardian  shall  have 
been  furnished  by  the  teacher  with  a  list  of  books  or  articles  needed, 
and  one  ^veek  shall  have  elapsed  after  such  notice  without  the  pupil's 
obtaining  said  books.  Eooks  may  be  furnished  to  indigent  children  by 
the  Trustees,  at  the  e:Jipense  of  the  district,  whenever  the  teacher  shall 
have  certified  in  writing  that  the  pupil  applying  is  unable  to  purchase 
such  books. 

Sec.  13.  Any  pupil  who  shall  in  any  M^ay  cut  or  otherwise  injure  any 
school  house,  or  injure  any  fences,  trees,  or  outbuildings  belonging  to 
any  of  the  school  estates,  or  shall  write  any  profane  or  obscene  language, 
or  make  any  obscene  pictures  or  characters  on  the  school  premises, 
shall  be  liable  to  suspension,  expulsion,  or  other  punishment,  according 
to  the  nature  of  the  offense.  The  teacher  may  suspend  a  pupil  tempora- 
rily for  such  offense,  and  shall  notify  the  Trustees  of  said  action.  Pupils 
shall  not  be  allowed  to  remain  in  any  of  the  rooms  that  are  provided 
with  improved  styles  of  furniture,  except  in  the  presence  of  a  teacher 
or  a  monitor,  who  is  made  especially  responsible  for  the  care  of  the 
seats  and  desks.  All  damages  done  to  school  pi'operty  by  any  of  the 
pupils  shall  be  repaired  at  the  expense  of  the  party  committing  the 
trespass.  Within  one  week  of  any  damage  to  school  property  teachers 
shall  notify  the  Trustees,  or  be  held  personally  responsible. 

Sec.  14.  All  pupils  who  go  to  school  without  proper  attention  hav- 
ing been  given  to  personal  cleanliness,  or  neatness  of  dress,  shall  be 
sent  home,  to  be  properly  prepared  for  school,  or  shall  be  required  to 
prepare  themselves  for  the  school-room  before  entering.  Every  school- 
room shall  be  provided  with  a  wash  basin,  soap,  and  towels. 
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Sec.  15-  No  pupils  affected  with  any  contagious  disease  shall  be  al- 
lowed to  remain  in  any  of  the  public  schools.  ,,,,._  ,        ^ 

Sec  16.  The  books  used  and  the  studies  pursued  shall  be  such,  and 
such  only,  as  may  be  authorized  by  the  State  Board  of  Education;  and 
po  teacher  shall  require  or  advise  any  of  the  pupils  to  purchase  for  use 
in  the  schools  any  book  not  contained  in  the  list  of  books  directed  and 
authorized  to  be  used  in  the  schools.  .      ^    ^  a 

Sec  17.  It  shall  be  the  duty  of  the  teachers  of  the  schoo  s  to  read 
to  the  pupils,  from  time  to  time,' so  much  of  the  school  regulations  as 
apply  to  them,  that  they  may  have  a  clear  understanding  of  the  rules 
by  which  they  are  governed.  v  .i       •  a 

Sec.  18.  In  all  primary  schools,  exercises  in  free  calisthenics  ana 
vocal  and  breathing  exercises  shall  be  given  at  least  twice  a  day,  and  lor 
a  time  not  less  than  from  three  to  five  minutes  for  each  exercise.         _ 

Sec.  19.  The  following  supplies  shall  be  provided  by  the  District 
Clerk,  under  the  provisions  of  section  one  thousand  six  hundred  and 
fifty-one  of  the  Political  Code,  on  the  written  requisition  of  the  teacher, 
viz:  clocks,  brooms,  dusting  brushes,  wash  basins,  water  buckets,  tin 
cups,  dust  pans,  matches,  ink,  ink  bottles,  pens,  pen  holders,  pencils, 
crayon  chalk,  writing  and  drawing  paper,  hand  bells,  coal  buckets  or 
wood  boxes,  shovels,  pokers,  so^^^,  towels,  thermometers,  door  mats,  and 
scrapers. 

Sec.  20.  Trustees  are  required  to  employ  a  suitable  person  to  sweep 
and  take  care  of  the  school  house,  and  they  shall  make  suitable  provi- 
sion for  supplying  the  school  with  water. 

Sec.  21.  It  shall  be  the  duty  of  teachers  to  report  to  the  County 
Superintendent  the  books  used  in  their  schools,  together  with  the  num- 
ber of  pupils  in  the  several  divisions  of  each  grade.  This  report  must 
be  made  at  the  beginning  and  close  of  each  school  session  or  year. 

Sec.  22.  The  District  Clerk,  at  the  close  of  each  term  of  school,  or 
whenever  a  teacher  is  discharged,  shall  certify  on  the  back  of  the 
order  for  the  last  month's  salary  that  the  State  School  Eegister  has  been 
properly  kej)t. 

EULBS     FOE    PUPILS. 

1.  Every  pupil  is  expected  to  attend  school  punctually  and  regu- 
larly; to  conform  to  the  regulations  of  the  school,  and  to  obey  promptly 
all  the  directions  of  the  teacher;  to  observe  good  order  and  propriety 
of  deportment;  to  be  diligent  in  study,  respectful  to  teachers,  and  kind 
and  obliging  to  schoolmates;  to  refrain  entirely  from  the  use  of  profane 
and  vulgar  language,  and  to  be  clean  and  neat  in  person  and  clothing. 

2.  Pupils  are  required  in  all  cases  of  absence  to  bring,  on  their  re- 
turn to  school,  an  excuse  in  writing  from  their  parents  or  guardians, 
assigning  srood  and  sufficient  reasons  for  such  absence. 

3.  All  pupils  who  have  fallen  behind  their  grade,  by  absence  or 
irregularity  of  attendance,  by  indolence  or  inattention,  shall  be  placed 
in  the  grade  below,  at  the  discretion  of  the  teacher. 

4.  No  pupil  shall  be  permitted  to  leave  school  at  recess,  or  at  any 
other  time  before  the  regular  hour  for  closing  school,  except  in  case  of 
sickness,  or  on  written  request  of  parent  or  guardian. 

5  Any  scholar  who  shall  be  absent  one  week  without  giving  notice 
to  the  teacher  shall  lose  all  claim  to  his  particular  desk  for  the  remain- 
der of  the  term,  and  shall  not  be  considered  a  member  of  the  ma^L 
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6.     Each  scholar  shall  have  a  particular  desk,  and  shall  keep  the 
same  and  the  floor  beneath  in  a  neat  and  orderly  condition. 


INSTEUCTIONS     TO     TEACHEES. 

1.  Teachers  will  endeavor  to  make  themselves  acquainted  with 
parents  and  guardians,  in  order  to  secure  their  aid  and  cooperation, 
and  to  better  understand  the  temperaments,  characteristics,  and  wants 
of  the  children. 

2.  Teachers  shall  daily  examine  the  lessons  of  their  various  classes, 
and  make  such  special  preparation  upon  them,  if  necessary,  as  not  to 
be  constantly  confined  to  the  text-book,  and  instruct  all  their  pupils, 
without  partiality,  in  those  branches  of  school  studies  which  their 
various  classes  may  be  pursuing.  In  all  their  intercourse  with  their 
scholars  they  are  required  to  strive  to  impress  on  their  minds,  both  by 
precepts  and  example,  the  great  importance  of  continued  efforts  for 
improvement  in  morals,  and  manners,  and  deportment,  as  well  as  in 
useful  learning. 

3.  Teachers  should  explain  each  new  lesson  assigned,  if  necessary, 
by  familiar  remarks  and  illustrations,  that  every  pupil  may  know  be- 
fore he  is  sent  to  his  seat  what  he  is  expected  to  do  at  the  next  recita- 
tion, and  how  it  is  to  be  done. 

4.  Teachers  should  only  use  the  text-book  for  occasional  reference, 
and  should  not  permit  it  to  be  taken  to  the  recitation  to  be  referred  to 
by  the  pupils,  except  in  cases  of  such  exercises  as  absolutely  require  it. 
They  should  assign  many  questions  of  their  own  preparing,  involving 
an  application  of  what  the  j^upils  have  learned  to  the  business  of  life. 

5.  Teachers  should  endeavor  to  arouse  and  fix  the  attention  of  the 
whole  class,  and  to  occupy  and  bring  into  action  as  many  of  the  facul- 
ties of  their  pupils  as  possible.  They  should  never  proceed  with  the 
recitation  without  the  attention  of  the  whole  class,  nor  go  round  the 
class  with  recitation  always  in  the  same  order  or  in  regular  rotation. 

6.  Teachers  should  at  all  times  exhibit  proper  animation  themselves, 
manifesting  a  lively  interest  in  the  subject  taught;  avoid  all  heavy, 
plodding  movements,  all  formal  routine  in  teaching,  lest  the  pupil  be 
dull  and  drowsy,  and  imbibe  the  notion  that  he  studies  only  to  recite. 


EULES    FOE    DISTEICT    LIBEAEIES. 

1.  The  Librarian  appointed  by  the  Trustees  shall  properly  label  and 
number  each  book  in  the  district  library,  and  keep  a  catalogue  of  the 
same,  showing  the  title  and  number  of  each  book. 

2.  The  library  shall  be  open  for  drawing  and  returning  books  [here 
insert  such  time  as  may  be  determined  by  the  Trustees  and  Librarian.] 

3.  Every  child  attending  school  shall  be  entitled  to  the  privileges  of 
the  library;  but  when  the  number  of  books  is  insufficient  to  supply  all 
the  pupils,  the  Librarian  shall  determine  the  manner  in  which  books 
may  be  drawn. 

4.  No  j)©r8on  shall  be  entitled  to  two  books  from  the  library  at  the 
same  time,  and  no  family  shall  draw  more  than  one  book  while  other 
families  wishing  books  remain  unsupplied. 
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5.  No  person  shall  loan  a  library  book  to  any  one  out  of  his  own 
house,  under  a  penalty  of  fifty  cents  for  each  offense. 

6  No  person  shall  retain  a  book  from  the  library  more  than  two 
weeks,  under  a  penalty  of  ten  cents  for  each  day  he  may  so  retain  it; 
and  no  person  may  draw  the  same  book  a  second  time  while  any  other 

person  wishes  to  draw  it.  ,      ,     i_   „  ^u  4. 

7  Any  person  losing  or  destroying  a  library  book  shall  pay  the  cost 
of  such  book  and  a  fine  of  fifty  cents;  and  any  person  injurmg  a  book 
hy  marking,  tearing,  or  unnecessarily  soiling  it,  shall  be  liable  to  a  tine 
of  not  less  than  ten  cents,  nor  more  than  the  cost  of  the  book,  to  be  de- 
termined by  the  Librarian. 

8.  Any  person  refusing  or  neglecting  to  pay  any  penalty  or  tine,  snail 
not  be  allowed  to  draw  any  book  from  the  library. 

9.  The  Librarian  shall  report  to  the  Trustees,  quarterly,  the  amount 
of  fines  imposed  and  collected,  and  the  amount  received  for  membership 
dues;  and  all  moneys  accruing  from  these  sources  shall  be  expended  tor 
the  purchase  or  repair  of  books.  .,     ^  .     ^i         1.1 

10.  Any  person,  other  than  pupils  attending,  resident  in  the  soUooI 
district,  may  become  entitled  to  the  privileges  of  the  school  hbrary  by 
the  payment  of  an  admission  fee  of  one  dollar,  and  a  monthly  member- 
ship  of  twenty-five  cents.  ^     xi.     m 

11  Any  person  resident  in  the  district,  who  shall  pay  to  the  Irus- 
tees  the  sum  of  ten  dollars,  shall  be  entitled  to  a  life  membership  privi- 
lege of  the  library.  -  ^  ^^^     i 

12.  The  Librarian  shall  report,  annually,  to  the  District  Clerk, on  or 
before  the  tenth  day  of  July,  the  number  and  condition  of  books  m  the 
hbrary,  the  number  and  titles  of  books  received  by  donation,  the  num- 
ber and  titles  of  books  purchased,  the  amount  of  State  School  Library 
Fund  expended,  and  the  amount  derived  Trom  fines  and  membership  tees. 
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LIST  OF  BOOKS  FOR  SCHOOL  LIBRARIES. 


Adopted  by  the  California  State  Board  of  Education,  March  15th,  June  13th,  1871,  and 

December  13th,  1872. 


BIOGRAPHY. 


Abbott's  Frederick  the  Great. 
Alfred  the  Great,  by  T.  Hughes. 
Bosweirs  Life  of  Johnson,  four  vol- 
umes. 
Curtis'  Life  of  Daniel  Webster. 
GarJjle's  Frederick  the  Great,  six 

volumes. 
Eminent  Statesmen,  six  volumes. 
Everett's  Life  of  Washington. 
Famous  Generals,  six  volumes. 
Maybew's  Boyhood  of  Luther. 
Mayhew's    Peasant -Boy   Philoso- 
pher (Ferguson).  • 


Mayhew's  Wonders  of  Science  fSir 

H.  Davy). 
Mayhew's  Young  Ben.  Franklin. 
Smiles'  Life  of  George  and  Eobert 

Stephenson. 
Sparks'  Wasiiington. 
Strickland's  Queens  of  England. 
Thomas'  Dictionary  of  Biography, 

one  volume. 
Thomas'  Biographical  Dictionary, 

two  volumes. 
Wirt's  Life  of  Patrick  Henry. 


EDDOATIONAL. 


Anderson's  Historical  Eead^r, 
Abbott's    Gentle  Measures  in  the 

Management  of  the  Young. 
Abbott's  Science  for  the  Young. 
Bryant,  White,  and  Stowell's  Busi- 
ness Arithmetic. 
Bernstein's    Popular    Treatise    on 
JSfatural  Science,  .eighteen   hun- 
dred and  seventy- two. 
Bullion's  Grammar. 
Bates'  Methods  of  Teachers'  Insti- 

tute. 
Bates'  Institute  Lectures. 
Bonnell's  Composition. 
Brookfield's  Composition. 
Brown's     (Goold)     Grammar 

Grammars. 
Col  burn's  Arithmetic  and  its 

plications. 
Colburn's  First  Steps  in  Numbers 
Cole's  Institute  Header. 
Crabbe's  Synonymes. 
Calkin's  Object  Lessons. 


of 
Ap- 


Cowdrey's  Moral  Lessons. 
Chamber's     Miscellaneous     Ques- 
tions. 
Cave  Method  of  Learning  to  Draw 

from  Memory. 
Cave  Method  of  Teaching  Color. 
Cbevreul  on  the  Laws  of  Contrast 

and  Color. 
Lavies'    First   Lessons    in    Arith- 
metic. 
Davies'  Primary  Arithmetic. 
Davies'  Intellectual  Arithmetic. 
Davies'  Written  Arithmetic. 
Lavies'  JSfew  School  Arithmetic. 
Davies'  Practical  Arithmetic. 
Key  to  same. 

Davies'  University  Arithmetic. 
Key  to  same. 

Davies'  Practical  Mathematics. 
Davies'  Elementary  Algebra. 
Davies'  Key,  Elementary  Algebra, 
Davies'  University  Algebra. 
Davies'  Key,  University  Algebra. 


Pavies'  Bourdon  Algebra. 

pavies'  Key,  Bourdon  Algebra. 

pavies'  Metric  System. 

pame  Nature  and  her  Three  Daugh- 
ters. 

Emerson's  School  and  Schoolmas- 
ter. 

Eaton's  Primary  Arithmetic. 

Baton's  Intellectual  Arithmetic. 

Baton's  Elements  of  Arithmetic. 

Baton's  Common  School  Arith- 
metic. 

Eaton's  Key  of  Answers  to  Com- 
mon School  Arithmetic. 

Eaton's  Key  of  Solutions  to  Com- 
mon School  Arithmetic. 

Eaton's  Grammar  School  Arith- 
metic. 

Baton's  High  School  Arithmetic. 

Eaton's  Key  of  Answers  to  High 
School  Arithmetic. 

Baton's  Key  of  Solutions  to  High 
School  Arithmetic. 

Baton's  Questions  on  Principles  of 
Arithmetic. 

Field's  Eudiments  of  Color  and 
Coloring. 

Fowle's  Teachers*  Institutes. 

French's  First  Lessons  in  Num- 
bers. 

French's  Elementary  Arithmetic. 

French's  Mental  Arithmetic. 

French's  Common  School  Arith- 
metic. 

Green's  Common  School  Grammar. 

Guyot's  Introductory  Geography. 

Guyot's  Elementary  Geography. 

Guyot's  Intermediate  Geography. 

Guyot's  Common  School  Geogra- 
phy. 

Guyot's  Common  School  Geogra- 
phy (Teacher's  edition). 

Hole's  Brief  Biographical  Diction- 
ary. 

Holbrook's  Normal  Method. 

Hart's  First  Lessons  in  Composi- 
tion. 

Hart's  Composition  and  Ehetoric. 

Hart's  In  the  Schoolroom. 

Hunt's  Literature. 

Hutchinson's  Physiology. 

Jewell's  School  Government. 

Kidd's  Elocution. 

Kidd's  Ehetorical  Eeader. 


Kindergarten  Guide. 


Kriege,  The  Child,  its  Nature  and 
Eelations. 

Lewis*  New  Gymnastics. 

Lock  Amsden,  the  Schoolmaster. 

Mitchell's  Ancient  Geography  and 
Atlas. 

McElIigott's  Analytical  Manual. 

Mansfield's  Ameincan  Educator. 

Mason's  Manual  of  Calisthenics. 

Mayhew's  Universal  Education. 

Murdock  and  Eussell's  Ortho- 
phony. 

Mulligan's  Structure  of  the  English 
Language. 

Modern  Philology. 

Monroe's  Fifth  Eeader. 

Monroe's  Yocal  Gymnastics. 

McGuffey's  First  Eeader. 

McGuffey's  Second  Eeader. 

McGuffey's  Third  Eeader. 

McGuffey's  Fourth  Eeader. 

McGuffey's  Fifth  Eeader. 

McGuffey's  Sixth  Eeader. 

McGuffey's  High  School  Eeader. 

McGuffey's  Eclectic  Speaker. 

Mills'  Logic. 

Northend's  Teacher's  Assistant. 

Northend's  Teacher  and  Parent. 

Olmsted's  Natural  Philosophy. 

Oswald's  Etymological  Dictionary, 

Page's  Theory  and  Practice  of 
Teaching. 

Phelps'  Student. 

Phelps'  Educator. 

Proctor's  Other  Worlds  than  Ours. 

Porter's  Elements  of  Intellectual 
Science.  , 

Eandall's  Popular  Education. 

Eussell's  Exercises  on  Words. 

Eussell  and  Murdock's  Vocal  Cul- 
ture. 

Eussell's  Normal  Training. 

Eolfe  and  Gillet's  Natural  Philoso- 
phy. 

Eouge  English  Kindergarten. 

Eo  bin  son's  Elementary  Algebra. 

Eobinson's  Key  to  Elementary  Al- 
gebra. 

Eohinson's  University  Algebra. 

Eobinson's  Key  to  University  Al- 
gebra. 

Scott's  History  of  the  United 
States. 

Silliman's  Chemistry. 


Soule's  English  Synonymes. 
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Spencer  (Herbert)  on  Education. 
StTObr's    Eclectic    Geography, 

^  ^^2^^'*'^   J^clectio    Geography, 
^  NoT^'""'^  Eclectic    Geography, 

Swinion's  Condensed  United  States 
-tliBtory. 

Swinton's  Word  Analysis,  Part  II. 

Swinton's  Word  Book,  Part  I 

scholar's  Companion. 

Swett's  Questions  for  Written  Ex- 

aminations. 
Sheldon's  Object  Lessons. 
IS"'A  ^'«™entary  Instruction, 
bmith  8  Complete  Etymology. 
Trench  on  Study  of  Words, 
-lames    English    Literature, 
volumes. 

^^J^^j'^to'^iography  of  a  Lump  of 

Vulgarisms  and   Other  Errors  of 
bpeech. 

Watson's  Manual  of  CaJisthenfcs. 
Webb  8  First  Lessons  in  Language 
and  Drawing.  ^     ^ 


two 


Webster's  JsTew  Pictorial  Diction 
ary,  Unabridged. 

WeJcb's  Object  Lessons. 

Wedge  wood's  Origin  of  Language. 

VVicJfersham's  School  Economy. 

Wood's  Class  Book  in  Botany. 

Wood's  IJ/ustrated  JSFatural  His- 
tory. 

White's    Graded    School   Primary 

^Arithmetic. 

While's  Intermediate,  with  or  with. 
out  Answers, 

White's  Complete  Arithmetic. 
Wjllson's  First  Eeader. 
Willson's  Second  Eeader. 
Willson's  Third  Eeader. 
Willson's  Fourth  Eeader. 
Willson's  Fifth  Eeader. 
Willson's  Primary  Speller. 
Willson's  Large  Speller. 
Willson's  lUfew  Speller. 
Willson's      Intermediate 

Eeader. 
Willson's     Intermediate 


Third 


Eeadei'. 
Youman's 
Modern 


Culture 
Ufe. 


Fourth 


Demanded   by 


HISTORY. 


SIX 


Abbott's  Illustrated  Histories. 

volume^ ^'"^^  ^'  ^^^^^P^'  ^'^^^' 

Bancroft's  History  of  the  United 

otates,  nine  volumes. 
Carlyle's  History  of  the    French 
•  Eevolution,  two  volumes. 

la^r'   ^^^id's  History  of  Eng- 

Freeman's  Outlines  of  HistoiT. 
Gibbon's    History    of   fiome; 

volumes. 
Goldsmi^'s  History  of  Greece. 
Grote  8  History  of  Greece,  twelve 

volumes. 

^li^J^^istory  of  San  Jose. 
Hildreths  History  of  the  United 
btatee,  six  volumes. 


Artist's  Son. 

Archie's  Shadows. 

Album  Library,  four  volumes. 

Arabian  Nights. 


Hume's  History  of  England,  six 

volumes. 
Motley's    Works,  complete,  seven 

volumes. 
Macauley's    History   of   England, 

live  volumes. 
Prescott's  Works,  complete,  fifteen 

volumes, 
:Rolhn'»  Ancient  History,  two  voU 

limes.  « 

Tuthill's  History  of  California. 
lytler's  Universal  History, 
Vignettes  of  American  History. 
Willard's  Common  School  Histoi 

of  the  United  States. 
Willard's  Universal  History. 


li  story 


JUVENILES. 


Actions  Speak  Louder  than  V^ords. 
^sop's  Fables. 

Andersen's  (Hans  C.)  Stories  for 
the  Household. 
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Andersen's  (Hans  G.)  Wonder 
Stones. 

Andersen's  (Hans  C.)  Juveniles, 
ten  volumes. 

Arthur's  Home  Stories,  six  vol- 
umes. 

Among  the  Squirrels. 

Abbott's  Harlie  Stories,  six  vol- 
umes. 

Abbott's  Florence  Stories,  six  vol- 
umes. 

Abbott's  Rainbow  and  Lucky 
Series. 

Abbott's  Marco  Paulo  Series, 

Balloon  Travels  in  Europe. 

Bonner's  Child's  History  of  Greece, 
two  volumes. 

Bonner's  Child's  History  of  Eome, 
two  volumes. 

Boy's  Trip  Across  the  Plains. 

Boy's  Treasury  of  Sports  and  Pas- 
times. 

Both  Sides  of  the  Street. 

Boy's  Book  of  Trade  and  the  Tools 
used  in  them. 

Bessie  Books,  six  volumes. 

Boy's  Own  Toy  Maker. 

Boy  Artist. 

Boy's  Play  Book  of  Science. 

Boy's  Own  Book  of  Natural  His- 
tory. 

Browne's  (Eoss)  Yusef. 

Browne's  (Eoss)  Crusoe's  Island. 

Butterfly  Hunters. 

Captain  John. 

Captain  Wolf,  and  Other  Sketches 
of  Animal  Life. 

Cast  Away  in  the  Cold. 

Candy  Elephant,  by  Clara  G.  DoUi- 
ver. 

Celebrated  Children  of  all  Ages. 

Changing  Base. 

Children's  Album. 

Children's  Sunday  Album, 

.Child's  Picture  Book  of  Domestic 
Animals. 

Cooper's  Stories  of  the  Prairie, 

Corner  Cupboard  of  Facts. 

Culm  Eock. 

D'Aulnoy's  (Countess)  Fairy  Tales. 

Dickens'  Little  Folks,  six  volumes. 

Dickens'  Little  Folks,  twelve  vol- 
umes. 


14*_(9) 


Dana's  Two  Years  Before  the  M  a  st 

Dawnings  of  Genius. 

Dotty  Dimple,  six  volumes. 

Double  Play. 

Du  Chaillu's  Ashango  Land. 

Du  Chaillu's  Apingi  Kingdom. 

Du  Chaillu's  Equatorial  Africa. 

Du  Chaillu's  Gorilla  Country. 

Dolliver  (Clara  G.),  No  Baby  in 
the  House. 

Dick  and  Daisy  Series,  four  voU 
umes. 

Edge  worth  (Mrs.),  four  volumes. 

Elm  Island  Series,  six  volumes. 

Franconia  Stories. 

Fifteen  Decisive  Battles  of  the 
World. 

Frontier  Series,  five  volumes. 

Famous  Ballantyne  Books,  six  vol- 
umes. 

Fireside  Library  (Hans  C.  Ander- 
sen), eight  volumes. 

Grimm's  Household  Stories, 

Girl's  Own  Treasury. 

Jphn  Gay,  or  Work  for  Boys. 

Mary  Gay,  or  Work  for  Girls. 

Grandfather's  Nell. 

Glance  Gaylord  Series,  three  vol- 
umes. 

Gypsy  Library,  four  volumes. 

Georgie's  Menagerie,  six  volumes. 

Girl's  Own  Book. 

Girl's  Own  Book^  extended. 

Hughes'  Tom  Brown's  School  Days 
at  Eogby. 

Hughes'  Tom  Brown  at  Oxford, 
two  volumes. 

Helping  Hand  Series. 

Howitt's  Pictures  from  Nature. 

Howitt's  (Mary)  Series  of  Popu- 
lar Juveniles. 

Hawthorne's  True  Stories  from 
History. 

Hawthorne's  Wonder  Book, 

Hawthorne's  Twice  Told  Tales. 

Hawthorne's  Tanglewood  Tales. 

Harry's  Summer  at  Ash  croft. 

Home  Stories. 

Inglenook. 

Island  Home. 

Ingelow's  Studies  for  Stories  from 
Girls'  Lives. 

Isaac  Phelps. 
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Jonas  Books. 

Jack  of  all  Trades. 

Kathie  Stones,  six  volumes. 

Livingstone's  South  Africa. 

Ijawrence's  Adventures  Among  the 
Ice  Cutters. 

Little  Men. 

Little  Women,  two  volumes. 

Little  Prudy  Series,  six  volumes. 

Land  of  Thor. 

Lucy  Eooks. 

Little   Learners'   Series,   five   vol- 
umes. 

Little   Agnes    Library   for    Girls, 
four  volumes. 

Little  Anna  Stories,  six  volumes. 

Library  of  Adventures    on   Land 
and  Sea,  six  volumes. 

Marooner's    Island    Stories,    three 
volumes. 

Mildred  G-wynne. 

My  Favorite  Library,  twelve  vol- 
umes. 

Magnet  Series,  four  volumes. 

3IcDonald  Series,  three  volumes. 

Muloek's  French  Country  Family. 

Men  Who  Have  Eisen. 

My  Feathered  Friends. 

I^ew  Prize  Library,  Bo3'8,  six  vol- 
umes. 

!New  Prize  Library,  Girls,  six  vol- 
umes. 

Oakland  Stories,  four  volumes. 

Optical  Wonders. 

Old  Fashioned  Girl. 

Old  World  Seen  With  Young  Byes. 

One  Day's  Weaving. 

Off  the  Sea. 

Papers  for  Thoughtful  Girls. 

Pictures  and  Stories  of  Animals. 

Paul  and  Yirgiuia. 

Parley's   Cottage  Library,  twelve 
volumes. 

Parlej^'s  Youth's  Librar}'  of  His 
tory. 

Parley's    Youth's   Library   of    Bi- 
ography. 
Percy  Family,  ^ve  volumes. 


Parle3'*s  Youth's  Library  of  Lit- 
erature and  Science. 

Peep  of  Day  Series. 

Pleasant  Cove  Series,  six  volumes. 

Proverb  Stories,  six  volumes. 

Ragged  Dick  Series. 

Eollo  Books,  fourteen  volumes. 

Bobinson  Crusoe  in  Monosyllables. 

Bobinson  Crusoe. 

EoUo's  Tour  in  Europe,  ten  vol- 
umes. 

Summer  in  Scotland. 

Smiles'  Self  Help, 

Swiss  Family  Bobinson. 

Stories  Told  to  a  Child. 

Stories  of  the  Island  World, 

Sanford  and  Merton. 

Ships  and  Sailors,  illustrated. 

Spectacles  for  Young  Eyes,  eight 
volumes. 

Stories  and  Sights  of  France  and 
Italy. 

Snail  Shell  Harbor. 

Ten  Thousand  Wonderful  Things. 

That's  It,  or  Plain  Teaching. 

The  Seven  Wonders  of  the  World. 

The  True  Bobinson  Crusoes. 

Tom  Bent  ley. 

Tone  Masters. 

Veronica. 

Wallace's  Malay  Archipelago. 

Whitney's  Faith  Gartney. 

W^hitney's  Gay  worthies. 

Whitnej-'s  Leslie  Goldthwaite, 

Whitney's  Patience  Strong. 

Whitney's  We  Girls. 

Wonders  of  Heat. 

Wonders  of  Nature. 

Water  Babies. 

W^a Iter's  Tour  in  the  East,  six  vol- 
umes. 

Whispering  Pine  Series,  six  vol- 
umes 

Wonderland  Library,  five  volumes, 

W^hole  Armor, 

Young  Dodge  Club. 

Young  America  Abroad. 
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MISCELLANEOUS. 


Across  America  and  Asia. 
Alford's  Good  English. 
Appleton^s    Cyclopedia    of    Biog- 
raphy. 


American    Encyclopedia,    twenty- 
seven  volumes. 
Bacon's  Works,  fifteen  volumes. 
Baker's  Albert  N'Yanza. 


Baker's  Eigbt  Years  Wandering  in 
Ceylon.  ,    ^     . 

B,WiVE.»)  Amerlcn  F.mUy 

in  Germany. 
British  Eloquence. 
T^nlwer's  Alice.  ^ 

?u  wer's  Last  Days  of  Pompeu. 
Sn's  Handbook  of  Pj^''^'.^^, 
rharaber's   Eiieyelopedia   of   TJni 
^  ve™sa7  Knowledge,  ten  volames, 

revised  edition.  ■pn.rliah 

Chamber's  Cyclopedia  of  English 

Literature.  .  wnrk^i 

Cooper's    (J-    Fen.more)    Works, 

thirtv-two  volumes. 
Confichis  and  the  Chinese  Classics. 
cTXs   Dickens'  Works,  six  ^ol. 

ChS    Dickens'    Works,    fifteen 

jy^S^  Curiosities    of    Litera- 
ture,  four  volumes. 

Gould's  Good  English. 
Girlhood  and  Womanhood. 
Gutot^  History  of  Civilisation 
Hamerton's  Thoughts  About  Ait. 
Tlnves'  Land  of  Desolation. 
S  Hour  with  the  Best  French 

HumSs  Cosmos,  five  volumes 
lumSoldt-sTravels^th^ee  volumes. 

iuSi^'E^/l^-- 
IuSt\a'^b::;;:rWon^ers^^ 
Irving'.      (W«hmgl«n)      Wo.k., 

five  volumes. 


Life  and  Nature  under  the  Tropics. 
Lippincott's  Gazeteer  o   the  World. 
Mitchell's  New  Atlas  (large). 
Morlet's  Travels  in  Central  Amer- 

Mowry's  Arizona  and  Sonora. 

Nick  of  the  Woods. 

Noctes  Ambrosiana,  six  volumes. 

Orton's  Andes  and  Amazon. 

Our  Girls,  by  Dio  Lewis. 

Our  Poetical  Favorites. 

Ocean  Life  Series,  three  volumes. 

Sigl-avSGems  of  English  Litera- 
ture of  the  Nineteeth  Century. 
Pascal's  Letters. 
Plutarch's  Lives. 
Porter's  Books  and  Reading. 
Pvcroft'8  Course  of  Beading. 
Kepresentative  Men  of  the  Pacific. 
Busselas. 

"Rob  Bov  on  the  Jordan. 
SfAvSfer  Scott's  Waverly  Novels. 
Scottish  Chiefs. 
Sea  and  its  Wonders. 
Soectaior,  eiLdit  volumes. 
Spider  Spinnings,  or  Adventures  m 

Insect  Land. 
Sinims"  Works,  seventeen  volumes. 
Swift's  Going  to  Jericho. 
Three   Thousand    Miles    Through 

the  Rocky  Mountains. 
The  Library,  or  What  Books  to 

Bead  and  What  to  Buy. 
Warren's  Diary  of  Medical  Student. 
Warren's  Now  and  Then. 
Whipple's  Success  and  its  Oonai- 

W^lne's  (R.  G.)  Words  and  their 

Uses.  ,„     1 3 

Wild  Sports  of  the  World. 

Yeat's    Natural    History  of   Com-  , 
merce— Raw  Material. 

Teat's   Natural    History  of   Com- 
merce—Manufactures. 

Teat's  Growth  and  Vicissitudes  of 
Coniiuerce. 


POETRY. 


t:"tta^s^^^i>iliar  Quotations. 

Browning  (Mrs.) 
Bryant. 


Burns. 
Byron. 
Cowper. 
Campbell. 
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Dryden. 

Ooethe  (Brooke). 
Gray. 

Goldsmith, 
"^tion  ^'^**^^°^^^  of  Poetical  Quota- 
Homer  (translated). 

nwel  ^'^^''''''''^^  ^^^'^S'  **i^^e  vol- 

Holraes^  Poems,  two  volumes. 

liowe  i  8  (James  Eussel])  Poems. 

Juongfellow. 

MiJton. 

Moore. 


Poe. 

Pope. 

Ivogers. 

Schiller. 

Shakespeare. 

Seott. 

Thomson. 
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Tennyson's  Poems. 

Whittier's  Poems,  two  volumes. 

Wordsworth's  (William)  Poems 
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Young's  Night  Thoughts. 
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-botany. 
Gosse,  A  Year  at  the  Shore. 


Gayot's  Earth  and  Man      / 
Geology  of  CaIifornia,State  Geolog, 

leal  Survey.  ^ 

GuiUemin,  The  Heavens. 
Hooker's     Science     of      Common 

Things. 
Hooker's  Child  Book  of  Nature 

Rnni    ^'  S^'^'^  ^^^^  ^^  Chemistry. 
Hooker's  Natural  History.  ^ 

^n^r^'u^^tl''  ^"^«'  ^^^«^«>  etc. 
Hogg,  The  Microscope. 
History  of  a  Pin. 

Henderson's  Practical  Floriculture. 
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Half  Hours  with  Modern  Scientists. 
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and  its  Wonders. 
International  Series 
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Kirk's  Anatomy  and  Physiology. 
Kingsley's  Town  Geology 
Leed's  Treatise  on  Yentilation. 

^vlm^^^^^^^^^^ 

^  bS  ^""^  ^^^^^'s  Treasury  of 

I  SY.^^'^^yonders  of  Science. 

Mitchell  8  Popular  Astronomy.    ^ 
Worlds'    ^^^""^^^'y   ^^^   St^li^r 

^wSi^^^P?:    f^^^om    a    German 
VVorkshop,  three  volumes. 

vot^^^  ^^  ^^^^-^-^  two 

Muller'g  Science  of  i^eligion. 
Nicholson's  Manual  of  Zoology. 
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SCIENCE  AS  A  PAST  OF  TECHNICAL  INSTRUCTION. 


[From  "  Science  for  the  People,"  by  THOMAS  TWIKING.] 


I  have  endeavored  to  show  in  the  precedrng*  sections:  firstly,  that 
workingmen  are  perfectly  accessible  to  scientific  knowledge,  provided 
it  be  of  a  practical  character,  and  offered  to  them  in  an  eagy  and  enter- 
taining form;  and  secondly,  that  similar  knowledge  might  in  all  prob- 
ability be  gradually  instilled  in  an  analogous  form  into  the  minds  of  the 
children  of  the  people,  as  a  part  of  their  school  education,  by  teachers 
duly  trained  for  the  purpose.  The  scientific  knowledge  referred  to  is 
that  which  I  have  found  convenient  to  call  Practical  Blonomy,  being 
common  sense  improved  with  scientific  acumen,  and  made  into  a  code 
for  regulating  the  practical  concerns  o^  daily  life,  to  the  obvious  benefit 
of  the  intellectual  and  spiritual  ones.  Such  guidance  no  social  class 
should  be  without,  but  least  of  all  tbe  workingman;  not  only  because 
he  cannot  afford  to  make  mistakes  with  his  health  or  his  money,  but, 
also,  because  the  amount  of  science,  especially  physics  and  chemistry, 
which  forms  the  groundwork  of  Practical  Bionomy,  and  the  habit  of 
turning  scientific  knowledge  to  practical  purposes,  may  prove  a  valu- 
able furtherance  to  him  in  mastering  his  trade.  There  are  many  occu- 
pations for  which  this  small  amount  o^  elementary  and  practical  science 
is  abundantly  sufficient,  but  there  are  many  others  which  involve  a 
considerable  amount  of  scientific  knowledge,  whilst  others  again  recog- 
nize art  rather  than  science  as  their  leading  star.  I  will,  for  the 
present,  confine  my  remarks  to  the  scientific  element  in  technical 
instruction,  showing  what  I  consider  to  be  the  chief  desiderata,  and  in 
what  manner  I  am  endeavoring  to  supply  one  of  them. 

In  the  same  manner  that  we  have  seen  Practical  Bionomy  dividing 
itself  naturally  into  two  parts,  the  one  more  particularly  devoted  to 
elementary  science,  the  other  to  the  practical  matters  on  which  that 
science  is  to  be  brought  to  bear,  so  likewise  do  we  find  that  the  instruc- 
tion required  for  trades  involving  scientific  knowledge,  separates  itself 
into  an  elementary  part  in  which  the  scientific  teaching  may  be  more 
or  less  the  same  for  two  or  more  trades,  and  a  purely  special  or  tech- 
nical part. 

Nothing  is  more  useful  for  acquiring  a  clear  notion  of  the  parallelisms 
and  divergencies  of  the  various  trades,  and  of  the  extent  to  which 
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young  men  in  training  for  them  may  be  taught  together  or  must  be 
taught  separately,  than  to  inscribe  a  number  of  trades  more  or  less 
scientific,  artistic,  or  manual,  in  the  first  column  of  a  synoptical  table, 
having  another  col-umn  for  each  branch  of  knowledge  or  attainment. 
In  lately  looking  through  some  papers  written  about  twenty  years  ago, 
when  I  was  vainly  striving  with  a  few  friends  to  raise  the  cry  of  scien- 
tific progress,  I  dit<covered  among  them  tne  sketch  of  such  a  synopsis. 
It  was  never  completed,  but  its  framework  remained  in  my  mind,  and 
has  often  rendered  me  great  service  in  endeavoring  to  devise  the  means 
by  which  the  greatest  amount  of  sound  technical  instruction  might  be 
imparted  with  the  smallest  expenditure  of  teaching  power. 

One  of  the  facts  thus  strikingly  demonstrated,  was  the  great  predom- 
inancy of  mechanical  physics,  chemical  physics,  and  chemistry,  among 
the  scientific  ingredients  of  technical  instruction.  It  was  evident  that 
chemistry  in  particular  ministers  to  a  vast  number  of  trades,  of  which 
some  delight  inore  especially  in  its  metallurgical  departments,  whilst 
others  less  inclined  that  way,  embrace  in  other  directions  a  very  consid- 
erable range  of  chemical  science.  I  saw  that  among  the  latter  category 
of  trades,  that  of  the  dyer  is  particularly  comprehensive  in  its  grasp, 
and  that  if  I  could  bring  out  a  course  of  lessons  calculated  to  satisfy 
the  whole  of  its  ordinary  chemical  requirements,  I  should  include  those 
of  most  other  chemical  (not  metallurgical)  trades.  I  felt  that  this 
would  be  a  substantial  ground  of  study  common  to  the  whole  category, 
and  that  I  should  only  have  to  add  a  certain  quantum  of  special  ele- 
mentary and  technical  teaching  for  each  trade,  in  order  to  give  a 
practicle  example  of  the  manner  in  which  I  conceived  that  industrial 
studies  should  be  carried  on. 

It  is  right  to  explain  that  the  chemistry  to  which  I  here  allude,  is  the 
practical  and  comparatively  easy  kind  required  by  the  working  dyer, 
and  not  the  higher  kind  of  chemistry  that  should  be  possessed  ,by  the 
foreman  of  a  large  dyeing  establishment.  It  is  not  necessary  to  discuss 
at  present  the  various  ways  in  which  chemistry  should  be  studied, 
according  to  the  previous  preparation  of  the  student,  and  the  purpose 
he  has  in  view.  It  is  obvious  that  in  dealing  with  workingmen  and  lads 
brought  up  under  the  old  educational  system,  and  who  are  to  take  up 
chemistry  with  minds  totally  unprepared,  one  must  absolutely  set  aside 
the  beau  ideal  of  the  perfect  science,  and  bo  only  too  glad  if,  by  soften- 
ing down  certain  difficulties  and  avoiding  others,  one  can  succeed  in 
introducing  into  these  untutored  minds  a  tolerably  complete  and  meth- 
odical  sequence  of  sound  facts  and  principles,  calculated  to  render 
practical  service.  Such  is  the  nature  of  the  Elements  of  Industrial 
Chemistry  comprised  in  the  Twen  ty-four  Lessons,  the  preparing  of  which 
has  been  my  chief  occupation  for  the  last  two  years.  Eight  are  devoted 
to  inorganic,  and  sixteen  to  organic  chemistry.  I  shall,  perhaps,  add  a 
Twenty-fifth  Lesson,  for  the  purpose  of  giving  to  those  who  might  be 
induced  to  pursue  further  their  chemical  studies,  a  few  explanations 
tending  to  render  less  puzzling  the  use  of  the  various  handbooks 
written  according  to  different  systems. 

It  is  right  I  should  mention  the  following  as  circumstances  that  have 
mainly  contributed  to  induce  me  to  engage  in  this  rather  arduous  under- 
taking. Firstly,  the  love  for  chemistry  imbibed  at  an  early  age  at  Paris 
under  Professor  Orfila,  and  followed  up  whenever  opportunities  allowed; 
secondly,  the  loss  of  voice  which  during  these  last  two  years  has  favored 
the  occupation  of  writing  by  checking  other  enjoyments ;  and,  thirdly,  the 
valuable  assistance  on  which  I  could  rely  on  the  part  of  Mr.  Hudson 
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who  acts  as  the  chemical  superintendent  of  my  museum.  His  critical 
and  conscientious  researches  in  scientific  literature  have  been  exceed- 
ingly useful  to  me  in  collating  the  best  authorities  on  disputed  points, 
and  in  collecting  scraps  of  information  required  for  my  particular  pur- 
pose, and  not  found  in  most  of  the  treatises  on  chemistry.  I  also  owe 
to  his  exertions  in  the  laboratory,  the  neat  and  complete  sets  of  illus- 
trations, which  have  been  packed  by  the  Curator,  Mr.  Ereeman,  in 
appropriate  boxes  for  circulation,  and  amounting  m  ,the  aggregate  to  . 
more  than  one  thousand  articles.  ^  j       x         +u 

In  the  style* in  which  these  lessons  are  written  and  got  up,  they 
resemble  the  popular  lectures,  but  they  incline  less  towards  recreatioa 
and  more  towards  earnest  study.  They  are  shorter,  being  calculated  to 
last  about  an  hour  if  read  by  the  same  person  who  demonstrates,  and 
considerably  less  in  the  binary  mode  of  delivery.  Thus  time  ^ill  be 
allowed  for  the  students  to  question  the  teacher  on  any  points  they  may 
not  have  understood,  and  for  the  teacher  to  precede  each  discourse  bj 
examining  the  students  on  the  previous  one.  In  short,  the  whole  is 
intended  to  have  the  character  of  a  regular  and  earnest  series  ot  class 

Tet  us  now  consider  this  chemical  instruction  in  connection  with  the 
other  portions  of  instruction,  elementary  and  technical,  which,  as  1 
have  said  above,  will  be  respectively  required  by  the  various  trades. 
We  have  seen  that  the  dyer  is  at  the  head  of  the  chemical  trades,  and 
we  may  take  his  requirements  as  representing  those  of  other  members 

""^The  dy^erf  like  everybody  else,  should  possess  that  scientific  knowl- 
edge, elementary  and  applied,  which  I  have  assumed  to  be  the  best 
secular  key  to  health  and  comfort.     I  hope  that  in  ten  or  twenty  years 
hence,  there  will  scarcely   be  a  tradesman   or   artisan   who   has  not 
acquii^ed  that  knowledge,  to  some  extent,  in  his  P.^i^^^^^;  education   an^ 
further  developed  it,  with  additions  in  a  technical  direction,  during  the 
important  school  period  from  twelve  to  fourteen;  but  m  f^e  meantim^ 
we  must  take  tradesmen  and  their  apprentices  as  the  old  system  has 
made  them,  and  I  will  select  by  way  of  specimen  an  ordinary  c^ye^^ 
apprentice,  desirous  of  securing  success  in  the  practice  of  his  trade  by 
nfastering  its  rationale,     I  first  take  the  liberty  of  recommending  to  him 
my  own  fourse  of  "  Science  made  Easy,"  not  knowmg  any  intro^a^,^^^^^^ 
to  science  on  which  more  pains  have  been  bestowed  in  order  to  conduct 
the  beginner  from  the  very  bottom  of  the  hill  to  a  fair  ^i^tance  up  ^^^ 
without  letting  him  feel  that  it  is  steep,  or  makmg  him  pushi  his  way 
through  brambles,  or  causing  him  to  tread  on  any  ^^sf^//,^^^?*    ^^^^.^ 
young^dyer  will  find,  what  I  have  already  asserted,  that  the  elements 
of  science  required  for  daily  life  go  ^  ^^^^'f^'^^J'^^l^^^^^^^ 
towards  meeting  the  requirements  of  technical  industry,  and  ^^e  w      ^^ 
weTl  to  store  in  a  handy  corner  of  his  memory,  the  P^^^ieal  law^^^^ 
trated  in  the  first  four  lectures  of  my  Popular  Course.  ^I^eclure  lY,  m 
particular,  will  teach  him  much  that  is  to  ^^^^  P^^P.^^^'J^^*  ^^^^^^ 
ispecially  as  regards  light.     I  have  taken  notice  of  t^e^  ^^^^^^^^^^         ^nd 
am,  consequently,  preparing  supplementary  P^^l^^J  jf  ^^^^^^^^^^^^^    ^ 
of  dvers    sivinff  a  tolerably  full  account  ot  primary,  seco'idary,  ana 
tertilry  colors,  ^complementary  colors,  harmony  ^-d^ontrast  and  oth^^^^ 
matterl,  by  th^  knowledge  of  which  the  dyer  may  be  ;^f  ^^^^ed^^^^^^ 
ligent  Joadjutor,  rather  than  a  passive  instrument  of  manutactunng 
industry  on  the  one  hand,  and  of  fashion  on  the  other. 
I  have  alluded,  in  speaking  of  the  manner  of  teaching  scienoe  to 
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i^hildreDy  to  the  advantage  of  going  two  or.  three  times  over  the  same 
ground,  and  of  adopting  each  time  a  further  development  of  the  subject 
proportionate  to  the  mental  development  of  the  pupils.  The  benefits  of 
this  plan,  of  which  I  hope  to  say  more  elsewhere,  are  by  no  means  con- 
fined to  children,  and  the  young  dyer  will  not  have  any  cause  to  regret 
having  taken  the  rudiments  of  chemistry  in  two  lectures  (V  and  YI  of 
my  Popular  Course),  as  a  prelude  to  my  Elements  of  Industrial  Chem- 
is  try  in  Twenty-four  Lessons.  These  latter  I  must  ask  him  to  go  through 
in  good  earnest,  as  they  are  intended  so  far  to  complete  the  first  or  ele- 
faentary  part  of  his  industrial  knowledge,  that  he  may  be  competent  to 
study  intelligently  and  scientifically  the  second  part,  consisting  of  applied 
and  more  strictly  technical  knowledge. 

In  order  to  secure  for  this  important  part  of  the  dyer's  studies,  reliable 
information  which  might  at  the  same  time  serve  to  exemplify  in  a 
practical  way  my  proposed  plan  of  instruction,  I  have  had  prepared  by 
ja  person  well  acquainted  with  chemistry,  materials  for  a  series  of  les- 
sons on  the  art  of  dyeing,  embracing  the  following  subjects:  Historical 
Sketch,  Textile  Materials,  The  Dye  House,  Dyeing  Materials,  Dyeing 
Processes,  Calico  Printing,  Cleaning  and  Scouring,  and  Special  Pathology 
of  the  Dyeing  Trade.  These  materials  have  already  been  submitted  to 
a  competent  master  dyer,  and  what  remains  to  be  done  is  simply  to 
arrange  them  in  lessons,  similar  to,  and.  in  strict  accordance  with,  the 
ckemical  series. 

,■  I  have  likewise  in  hand,  draft  sets  of  technical  lessons  by  the  same 
writer,  for  the  tanner  and  currier,  and  the  plumber  and  glazier.  The 
Ppi>ular  Course  as  a  first  scientific  foundation,  and  the  Twenty-four  Les- 
sons Course  of  Industrial  Chemistry  as  a  more  earnest  insight  into  that 
most  important  science,  will  serve  for  these  trades  in  common,  but  each 
will  have  supplementary  lessons  on  any  branch  of  elementary  science 
that  may  be  required,  and  each  will  conclude  with  its  own  special 
course  of  technical  lessons. 

If  we  pass  to  the  mechanical  trades,  we  find  that  there  is  everywhere 
scope  for  the  same  utilitarian  principles  of  forethought,  p  on  deration, 
and  amalgamation:  pobethought,  taking  note  of  the  items  of  knowl- 
edge that  each  trade  is  likely  to  require  normally  or  incidently;  pondeb- 
ATipN,  weighing  these  items  against  each  other,  that  only  the  most 
indispensable  may  be  recommended  to  those  who  cannot  possibly  be 
expected  to  learn  all;  and  amalgamation,  uniting  the  studies,  and  con- 
sequently improving  the  resources  for  study,  of  the  various  trades, 
wherever  they  tread  a  common  path.  Thus  the  carpenter  and  joiner 
n^ay  find  thiat  the  rudiments  of  chemistry  given  in  my  Popular  Course, 

.  are  sufficient  for  enabling  him  to  understand  any  chemical  expressions 
that  may  occur  in  his  technical  lessons;  but,  on  the  other  hand,  he  must 
Ipave  a  good  insight  into  the  manner  of  growth  of  exogens,  and  should 
know  something  of  the  nature  and  habitat  of  the  chief  timber  trees,  all 
which  knowledge  would  be  specially  supplied.  Then  again  his  mechan- 
ical knowledge  should  be  well  developed,  he  should  be  well  up  in  certain 
branches  of  arithmetic,  and  possess  a  few  notions  of  geometry;  and 
last,  not  least,  his  hand,  his  eye,  and  his  judgment,  should  be  duly 
trained  in  the  appropriate  departments  of  the  arts  of  design. 

It  would  be  tedious  to  follow  out  with  words,  the  exigencies  of  the 
various  handicrafts,  apportioning  to  each  its  proper  kind  and  quantity 
C^  science  and  art,  and  taking  note  of  the  parallelisms  which  might 
enable  a  certain  number  qf  them  to  draw  knowledge  fronj  the  same 

o9oi^?^<%%,i  Wid.pl?  tb^idii^er^^pqi^^  wljjicU  wpuJ4  ipvplve  ^epai^at^  tmtjon. 


The  best,  not  to  say  the  only  way  to  arrive  at  a  clear  conception  of 
those  exigencies,  is,  as  said  before,  to  classify  and  tabulate  them,  and 
5hfsis  alfborthkt  will  be  found  well  worth  the  while  of  those  who 
aspire  to  establish  with  economy  of  means  and  certainty  of  results,  a 
national  system  of  technical  instruction.  But,  at  the  same  time,  it 
Smst  be  borne  in  mind  that  this  is  only  one  of  many  points  on  which  a 
Tareful  investigation  is  indispensable,  for  safely  legislating  with  a  view 
to  improve  the  intellectual,  technical,  and  social  status  of  our  indus- 
trial pop^^^^  Matters  like  these  demand  the  concurrent  efforts  of 
r^an/workers,  and  I  intend  to  devote  the  next  ^^<^^^<>\f  ^^f^^^^^^ 
^ndum  to  an  enumeration  of  points,  on  which  I  would  suggest  that 
communications  should  be  addressed  to  the  Society  of  Arts  by  all  who. 
through  special  circumstances,  are  placed  in  a  position  to  contribute 
reliable  information  and  advice. 
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PRIMARY   EDUCATION, 


[From  "  Scierice  for  the  People,"  by  THOMAS. ^TWINING.] 


One  of  the  first  conclusioDs  that  were  come  to  when  the  public  mind 
adjured  its  apathy,  and  began  discussing  the  subject  of  technical  in- 
struction, was  that  little  headway  could  be  made  without  first  improv- 
ing our  system  of  primary  education;  and  this  latter  branch  of  the 
subject  has  for  various  reasons  excited  so  lively  an  interest,  that  it  seems, 
at  the  present  time,  almost  to  monopolize  public  attention.  I  have  not 
for  so  many  years  taken  a  lively  interest  in  educational  matters  gen- 
erally, both  in  this  country  and  abroad,  without  acquiring  rather  posi- 
tive opinions  on  many  of  the  points  which  are  now  under  discussion, 
but  I  see  so  much  controversial  acrimony  mixed  up  in  the  debates  that 
are  going  on,  both  orally  and  in  print,  that  I  feel  averse  to  joining  in 
them.  My  standpoint  will  be  simply  this,  that  whether  the  Union  or 
the  League  should  prevail,  or  whether  a  medium  course  should  be 
adopted,  I  hope  that  the  future  system  of  popular  education  will  be  so 
devised  and  managed,  as  to  include  in  its  primary  curriculum  all  the 
essential  elements  of  the  artisan's  welfare,  particular  attention  beinff 
paid  to  such  points  as  the  following:  ^ 

Firstly.— Moral  Training.  It  should  incorporate  industrious  habits 
and  good  conduct  in  the  workingman's  existence,  as  a  part  of  his  nature, 
and  It  should  prepare  him  for  mastering  the  difl3culties  of  daily  life,  by 
makmg  him  master  of  his  own  mind.  We  are  told  by  our  worthy  col- 
league, Mr.  Bartley,  who  in  the  course  of  his  highly  praiseworthy 
educational  investigations,  has  favored  us  with  a  valuable  paper  on  the 
Birkbeck  Schools,  that  in  these,  and  notably  in  the  one  at  JPeckham,  a 
moral  tone  prevails  *«  considerably  above  that  met  with  in  most  other 
schools."  As  these  schools  are  strictly  tinsectarian,  their  mode  of  deal- 
ing with  the  moral  element  might  be  deserving  of  particular  attention 
If  the  views  of  the  League  should  prevail.  That  its  partisans  are  by 
no^means  unaware  of  the  importance  of  this  point,  is  clear  from  the 
following  passage  in  Mr.  Eright's  late  speech  at  Birmingham:  "In 
every  school  love  of  truth,  love  of  virtue,  the  love  of  God,  and  the  fear 
of  ofrending  Him,  should  be  taught." 

Secondly.-^Instruction  in  Scientific  and  Practical  Knowledge.  It 
has  been  seen  by  what  I  have  said  in  the  preceding  sections,  that  the 
elementary  and  scientific  instruction  which  I  recommend  as  susceptible 
of  being-acquired  without  much  difficulty  by  totally  untrained  adults, 
and  with  ease  by  well  trained  chilciren,  does  not  consist  of  any  one 
whole  science,  but  of  a  selection  of  the  most  simple,  and,  at  the  same 
time,  most  useful  facte  and  principles  of  physics,  chemistry,  and  phy- 
Biology,  with  outlines  of  natural  history;  thes«  various  elements  being 
arranged  as  a  connected  series,  and  brought  to  bear  practically  on  the 
wants  and  resources  of  daily  life.     The  greatest  possible  care  and  fore- 
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thought  should,  of  course,  be  bestowed  on  the  choice  and  adaptation  of 
this  Primary  Science,  and,  indeed,  it  should  be  so  easy,  and  yet  so  use- 
ful, that  future  generations  may  wonder  how  people  managed  to  get  on 
so  long  without  it.  The  first  rudiments  might  be  insinuated  into  the 
youthful  mind  at  an  early  age,  by  exciting  little  curiosities  which 
science  might  be  made  to  satisfy,  and  by  raising  little  diificulties  which 
science  might  be  made  to  overcome;  and  this  plan  should,  as  far  as 
possible,  prevail  throughout;  every  available  means  of  rendering  the 
instruction  visible  and  tangible,  impressive  and  entertaining,  being 
pressed  into  the  service,  so  ag  to  make  scientific  lessons  a  boon  and  a 
treat,  never  a  bore.  In  going  two  or  three  times  over  the  same  ground 
the  range  of  ideas  would  naturally  expand  each  time,  so  that  by  the 
end  of  the  school  years,  it  might  embrace  in  all  essential  particulars 
the  scientific  knowledge,  both  elementary  and  applied,  which  I  have 
explained  in  Section  4;  due  regard  being,  of  course,  had  to  the  sex  and 
proposed  career  of  the  scholars,  as  well  as  to  the  limits  of  time  and 
means.  I  am  aware  that  to  many  of  my  friends  it  may  appear  some- 
what Utopian  to  speak  of  introducing  science,  even  of  the  easiest  kind,  in 
the  education  of  the  people,  whilst  there  are  yet  millions  who  can  neither 
read  nor  write;  but  with  such  documentary  evidence  before  us  as  that 
which,  thanks  to  the  enlightened  exertions  of  Mr.  Chadwick  and  others 
of  our  colleagues,  has  lately  appeared  in  the  columns  of  our  journal, 
and  when  especially  our  reverend. friend  Mr.  Eogers  comes  to  us  with  the 
practical  argument  of  youths  leaving  his  admirable  middle-class  school 
at  fourteen,  with  a  knowledge  of  science  and  art,  <Hhat  is  not  at  pres- 
ent commonly  attained,  in  the  adult  stages,  in  public  schools,  or  in  the 
most  expensive  private  schools,"  there  is  no  denying  that  a  revolution 
is  at  hand  in  education,  resembling  in  its  results  that  which  took  place 
between  thirty  and  forty  years  ago  in  locomotion.  Independently  of  a 
considerable  saving  of  time  through  the  omission  of  whatever  is  not 
practically  found  to  make  children  wiser  or  better,  and  through  a  judi- 
cious alternation  of  occupations,  teaching  power  itself  is  undergoing  a 
transformation  which  reminds  us  of  the  scientific  substitution  of  steam 
for  muscular  power;  whilst  a  judicious  way  of  imparting  knowledge 
that  makes  its  acceptance  spontaneous,  is  replacing  the  old  plan  of 
thumping  it  into  boys'  heads,  somewhat  as  the  system  of  smooth  invit- 
ino-  rails  replaced  that  of  rough  and  resisting  roads.  Under  sueh  cir- 
cumstances, I  hope  not  to  be  far  wrong  if  my  calculations  of  educa- 
tional progress  suppose  something  like  a  railroad  pace. 

Thirdly.— A  Foundation  for  Technical  Training.  It  has  been 
shown  that  the  scientific  elements  which  are  required  for  enabling  a 
man  to  live  judiciously,  will  go  far  towards  enabling  him  to  do  his  work 
intelligently.  Any  further  knowledge  more  specially  directed  towards 
his  intended  occupation  with  which  there  may  be  an  opportunity  for 
endowing  him,  will,  of  course,  be  valuable,  but  here  too  the  selection 
must  be  carefully  made,  for  the  nature  of  the  knowledge  will  be  of  more 
importance  than  its  amount.  On  the  subject  of  the  general  value  of 
scientific  knowledge  to  the  workman,  and  of  the  particular  value  of  that 
which  being  thoroughly  adapted  to  his  needs  will  be  sure  to  prosper, 
grow,  and  multiply  in  his  mind,  I  may  be  allowed  to  quote  from  the 
discourse  pronounced  at  the  Plymouth  School  of  Science  and  Art,  by 
Bishop  Temple,  than  whom  no  better  authority  in  matters  of  education 
could  be  referred  to.  After  alluding  to  the  somewhat  exaggerated  dis- 
satisfaction with  our  industrial  status  which  supervened  after  the  Paris 
Exhibition  of  eighteen  hundred  and  sixty-seven,  he  acknowledges  in 
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the  following  terms  the  good  results  which  may  accrue  from  a  "grum- 
bling spirit,"  when  it  becomes  the  source  of  active  exertions: 

*^  I  have  no  doubt  that  in  this  way  we  shall  really  succeed  in  doing 
just  what  is  wanted — ^that  is,  spreading  over  the  whole  of  England  that 
sort  of  knowledge  of  the  principles  of  his  work  which  is  necessary  to 
make  a  thoroughly  intelligent  workman,  to  provide  everywhere  the 
means  by  which  any  man,  who  has  the  ability  to  make  himself  master 
of  those  scientific  principles  on  which  all  work  must  really  be  done, 
shall  be  able  to  cultivate  the  ability  until  he  can  rise  very  much  above 
the  mere  routine  rule-of-thumb  workmen.  •»  *  *  There  can  be  no 
greater  improvement  to  any  one^s  mind  than  that  he  should  thoroughly 
master  the  principles  of  his  own  work,  that  by  which  he  is  to  live,  that 
which  is  to  occupy  his  time  and  his  thought,  that  to  which  he  is  to  give 
all  the  desires  of  his  heart,  the  employment  to  which,  if  he  is  a. 
thoroughly  good  workman,  he  would  really  wish  to  give  a  good  and 
hearty  service.  All  that  really  cultivates  the  man  more  almost  than 
anything  else  you  can  teach  him,  for  this  reason:  supposing  you  take  a 
boy,  and  give  him  a  great  deal  of  careful  instrQction  in  something  which 
he  will  never  require,  all  he  has  learnt  of  it  will  gradually  fade  out  of 
his  mind.  You  will  find,  for  instance,  that  those  who  have  only  been 
taught  to  read,  and  have  afterwards  had  no  inducement  to  read,  by  the 
time  four  or  five  years  have  elapsed,  since  they  were  at  school,  they  for- 
get how  to  read.  The  same  is  the  case  with  almost  everything  else  you 
can  teach.  In  all  instances  it  will  be  found  the  value  of  it  is  enor- 
mously increased — I  do  not  say  it  entirely  depends  upon  it — if  the  future 
life  is  a  perpetual  commentary  on  the  early  instruction.  If  a  man 
learns  that  which  in  his  work  afterwards  is  perpetually  occurring  to 
his  mind,  his  learning  won't  stop  when  he  leaves  school,  it  will  go  on 
and  on,  disciplining  his  intellect,  opening  his  understanding,  and  the 
chances  are  that  he  will  almost  invariably  add  to  the  knowledge  he  had 
at  first  a  great  deal  of  additional  knowledge,  picked  up  he  himself  can- 
not tell  how,  simply  because  it  is  perpetually  present  to  his  mind,  and 
his  work  perpetually  brings  it  back.  *  *  *  He  becomes  a  really 
better  educated  maQ,  his  intellect  is  more  disciplined,  he  is  in  all  his 
ways  much  more  intelligent.  I  look  upon  it  as  one  of  the  very  great- 
est benefits  that  can  be  conferred  upon  a  workingman  that  he  should  be 
enabled  to  cultivate  his  own  mind;  and  the  direetest  and  easiest  way  to 
cultivate  his  mind  is  to  enable  him  to  acquire  the  principles  of  his  own 
occupation." 

A  welcome  confirmation  of  the  value  of  mental  culture  to  artisans,  is 
afforded  by  Dr.  Lyon  Playfair's  lately  published  powerful  lectures  on 
Primary  and  Technical  Education.  They  are  concluded  by  a  condensed 
summary,  from  which  I  feel  pleasure  in  quoting  the  following  conclu- 
sions: 

"That  the  limitation  of  the  revised  code  to  the  three  r*s  vulgarizes 
education,  and  renders  it  comparatively  useless  for  the  purposes  of  the 
working  classes. 

"That  common  sense,  as  well  as  the  experience  of  other  nations, 
indicates  that  an  elementary  knowledge  of  the  principles  of  science  and 
art  involved  in  the  occupations  of  the  peoj)le  should  bo  introduced  to 
primary  schools,  in  order  to  make  them  a  fitting  preparation  for  second- 
ary  schools. 
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«  That  a  higher  education,  in  relation  to  the  industries  .<>f  ^he  coun, 
try  is  an  essential  condition  for  the  continued  prosperity  of  the  people, 
for'intelligence  and  skill,  as  factors  in  productive  industry  are  con- 
Satly  becoming  of  greater  value  than  the  possession  of  native  raw 
material  or  local  advantages." 

-PouRTHLY -Manual   Dexterity   anp   Practical    Cleverness..    The 

rra  ti^L^£i?:.:.°re°°  ip  «r-  s  SIS 

Ilk.  to  be-  but  there  are  oertsin  toole  that  every  miin  ehould  be  able  to 
hLdl.  and  eertSln  trade,  that  every  ani«.n  •1'<>»I<1  k-ow  .om.lh.ng 
„r,„H  moreover  there  1»  a  general  olevemese  of  band,  a«  well  ae  01 
^M^bTeh  S  help  a  man  on  in  atoo.t  every  ocenpation  that  cho.e. 
"  oioumice"  „.|  I.«i.  him  to  adopt.  . " 'irr  "Sie"  bTrbloh 

»;xin"'^^"rSnr;:v«P»s»r.f«-s^ 

x°rf  rtd7S/tr.s"«.^pSre'e  "S^^^^^^ 

XireSrtra"xrtr..T;^39S^^^^ 

try  V-  th-  t!rwrer;i«riarr..H''rm  tTAa'rgtn? 

Is  to  techDical  S^^^^^^  as  to  the\ractical  intelligence  required 

for  ?he  ready  appHcatioS  of  that  knowledge,  shortcomings  which  occa- 
Son  waste  o^f  expenditoro,  and  annoyance  and  discomfort  to  the  pab  ic 
whilsTthev  entail  unnecessary  trouble,  and  oftentimes  injury  to  health 

.  b'S'againat  time,  that  I  H^tlX'^^r  y  arp»-V"e°dno.T.^ 
'Sre^-^-StSntnTo  '  UTe  S  nX^L^i  rhSt  U  meant  by  a 
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painting  or  a  print,  to  appreciate  the  difference  between  a  good  picture 
and  a  daub,  and  to  be  capable  of  selecting  cottage  ornaments  not  deserv- 
ing of  a  place  in  the  "chamber  of  horrors,"  which  I  should  wish  every 
sane  and  seeing  individual  in  the  United  Kingdom  to  possess;  but  man- 
ual ability  at  any  branch  of  the  arts  of  design,  unless  it  be  a  natural 
gift  in  a  very  exceptional  degree,  is  not  to  be  acquired  without  much 
time  and  teaching.  I  should  not  be  true  to  the  utilitarian  spirit  in 
which  I  should  wish  the  education  of  the  people  to  be  organized,  if  I 
were  to  recommend  that  every  plowboy  should  be  taught  to  draw; 
but,  on  the  other  hand,  no  one  appreciates  more  than  I  do  the  value  of 
the  arts  of  design  for  all  artisans  whose  handicrafts  involve  origination, 
or  a  taste  for  execution  of  the  designs  of  others.  The  carpenter  or  the 
cabinet-maker  taking  orders  for  a  Summer-house  or  a  secretaire,  should 
be  able  to  sketch  the  proposed  article,  either  in  perspective  or  isome- 
tric ally,  ei5  52<?  cZe  ^JflBfen'iS;  each  artificer  being  trained  in  that  particular 
direction  which  he  is  likely  to  require,  and  receiving  a  quantum  of  artis- 
tic taste  into  the  bargain.  Passing  thence  to  the  province  of  art- 
workmanship,  we  rise  by  degrees  till  toil  involves  no  bodily  fatigue,  and 
the  artisan  is  merged  in  the  artist.  I  cannot  pass  by  this  industrial 
region,  in  which  we  used  formerly  to  shun  comparison  with  other 
nations,  without  paying  my  humble  tribute  of  admiration  to  the  highly 
successful  exertions  of  our  friend  and  colleague,  Mr.  Henry  Cole,  whose 
system  of  art  training  has  extended  its  benefits  to  all  parts  of  the  coun- 
try, making  them  all  contribute  in  return  their  respective  quota  to  the 
national  stock  of  artistic  talent. 

Perhaps  some  member  of  our  society  may  be  inclined  to  ask  how  it  is 
that,  notwithstanding  the  remarkable  impulse  thus  given  of  late  years 
to  tbe  applications  of  the  arts  of  design  to  industrial  purposes,  we  read 
in  the  Society  of  Arts  Journal  of  the  fifth  of  March,  eighteen  hundred 
and  sixty<nine,  so  discouraging  a  report  addressed  to  the  Council  by  the 
three  eminent  men  who  had  undertaken  the.  office  of  judges  in  the 
competition  of  art  workmen  for  the  society's  prizes.  As  long  as  the 
supplying  of  model  design-s  in  the  several  branches  of  art  industry  had 
formed  part  of  the  system  of  our  yearly  special  examinations,  we  had 
had  every  reason  to  be  satisfied  with  the  ability  displayed  by  the 
respective  candidates  in  carrying  them  out;  but  tbe  attempt  to  raise  our 
art  workmen  a  step  higher  by  inducing  them  to  be  the  executors  of 
their  own  designs,  led  to  the  results  depicted  as  follows  in  the  report: 

"  In  spite  of  the  individual  specimens  of  excellence  to  which  we  shall 
presently  allude,  we  are  bound  to  confess  that  the  response  made  by 
art  workmen  to  the  society's  liberal  invitation  to  compete  for  prizes 
offered  during  the  last  session,  cannot,  in  our  opinion,  be  regarded  as 
satisfactory.  It  will  be  remembered  that  the  lists  of  subjects  proposed 
differed  materially  from  those  of  previous  years — it  having  been  con- 
sidered well,  as  an  experiment,  to  test  the  workmen's  powers  in  the 
combination  of  original  design  with  skillful  workmanship,  and  in  novel 
directions  rather  than  to  keep  them  in  the  groove  of  the  reproduction 
of  the  best  works  of  the  past.  *  *  *  Whether  it  is  that  the  task 
recently  set  to  the  art  workmen  has  been  beyond  their  present  powers, 
or,  as  is  more  probable,  that  they  look  with  anxiety  only  to  what  affects 
their  regular  employment,  possibly,  in  some  cases,  apprehending  notor- 
iety as  a  fault  rather  than  merit  in  their  masters'  eyes,  certain  it  is  that 
the  results  of  their  labor,  taken  as  a  whole,  are  not  such  as  we  had 
hoped  for,  nor  such,  by  any  means,  as  we  think  would  have  been  made 
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1.V  French,  or  even  by  Belgian  workmen,  had  a  similar  invitation  been 
KeBsed  0  them.  We  dfnot  necessarily  attribute  this  to  ;nXf^^ 
on  the  part  of  our  art  workmen  as  executants,  but  ascribe  it  rather  to 
?heir  want,  in  this  case,  of  the  directing  and  sustammg  power  which  i8 
«7iSdto  them,  in  the  course  of  ordinary  busmess  by  the  superior 
TdEtion  and  attain  of  their  masters,  and  of  the  a-tists  and 

designers,  from  whose  drawings,  models,  or  suggestions,  they  may 
habitually  work." 

Now,  I  perfectly  concur  in  thinking  that  our  <^omparativ^e  failu^^^^  in 
the  endeavor  to  elicit  tokens  of  origination  fro^  ^,^!:.^rnri^n^^^^^^ 
in  great  measure  to  be  attributed  to  the  simple  fact  that  origination  is 
not  what  their  employers  particularly  wish  them  to  possess;  and  I  c^^^^^ 
nerfrctly  follow  out  in  my  mind  the  hint  given  us  by  our  Art  Judges 
?hat  Sorietv"  or  in  other  words  distinguished  excellence  in  design 
on  the  parTS\  workm  not  exactly  please  a  master  wh^^ 

rpnnired  merely  a  perfect  instrument,  patient,  opinionless,  and  not  pos- 
Sfa^y  Srit^^  those  absolutely  wanted.     But    t  is  certainly 

rotfofmeetTnff  such  views  as  these  that  our  educational  system  is  to 
be  oianfzeta^^^^     delight  in  tbe  -PePtation  that  the  m^^  whicb 

will  ii  all  probability,  be  adopted,  for  giving  the  children  of  the  people 
rSimarv  schooling  better  calculated  to  awaken  their  intelligence,  will 
rn';re7s  ?tim:,f eU  very  effectively  on  t^^ ^hS  Mr 'col'^^^^^^^ 
account  the  facilities  for  artistic  instruction  ^^^^^5^;^^,^7.  ^^^^^^^^ 
within  their  reach.  I  am  not  a  believer  in  panaceas,  and  do  not  ar^ue 
St  science  will  make  a  lad  an  artist;  there  is,  on  the  contrary  a  kind 
of  sSe  anTa  way  of  teaching  it,  more  calculated  to  deaden  than  to 
improve  the  poetic  sentiment  which  should  pervade  his  appreciation  of 
ihe  chaste  and  beautiful  in  art;  but,  1  firmly  beheve  that,  science  so 
selectefLd  so  taught,  as  to  raise  the  youthful  mind  towards  heaven 
in  thankfulness  forLd's  bounties  and,  at  the  «-"^%time  to  awa^^^^^^^ 
to  an  intelligent  and  lively  use  of  them,  is  the  most  effective  drilUng 
jLtthemK^  for  the  development  of  its  highest,  as  well  as 

of  L  moTt  pr^^^^^  faculties.  When  science  of  this  ^i"/  fall  have 
opened  the  understanding,  and  elevated  the  aspirations  of  the  children 
of  the  people  we  shall  nol  see  our  soldiers  hungry  and  shivering  where 
?rrL^ch   cLT^^  would   contrive   to   make   a  comfortable  me a_i^ 

nefthershaUwe  see  our  art  workmen  unable  to  compete  with  their 

""^"i^-^-J^^^^^  l^umanizing  infiuences  of 

whSi  m^mary  education  should  Prepare,  and  if  possible  initiate  the 
development,  an  honorable  place  belongs'  to  Music,  and  to  this  all  w  11 
aglee  whrhkv^  watched  the  endeavors  made  to  promote  choral  socie- 
agree  wuu  ,  would  refer  them  to  Switzerland,  the  lyroi, 

S  otie  prtfoTthe  coitTnent,  for  more  complete  ideas  of  the  manner 
rnthch  part  singing  may  be  introduced  with  success  at  ^^J^fhl 
so  That  it  may  expand  into  a  popular  resource  and  bec^m^one  of  the 
beat  nreservatives  against  the  abuse  of  stimulants.  The  tl^eory  and 
StFce  of  music  were  among  the  favorite  pursuits  of  my  younger 
5«t«  «nH  T  shall  have  many  suggestions  to  oflfer  on  this  subject,  should  I 
evTCchrhtporrn^of  ^y  Popular  Course  intended  Jo  -^ra-  *^^^^ 

recreations  of  the  working  classes  As  ^fg^J^^X  he^ad  of  this  paral 
raifiPd   a  smilo    by  naming  it  with   music    at   the  head  ot    tnis   p^r^ 
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verse  making,  who  is  not  born  a  poet;  no  practice  is  more  unpractical, 
nor  need  we  recur  to  the  testimony  of  Horace  to  know  that  daydream- 
ers  are  likely  to  fall  into  a  well.  But  there  is  an  immense  difference 
between  poetizing,  and  possessing  that  faculty  of  poetic  feeling  which 
gives  us  the  perception  and  the  enjoyment  of  what  is  noble  or  touching 
in  a  moral  sense,  sublime  or  beautiful  in  nature,  masterly  in  art,  or 
admirable  in  literature.  It  is  this  feeling  which  I  should  wish  to  see 
infused  wherever  practicable  into  the  nascent  energies  of  youth,  in 
close  companionship  with  moral  sentiment;  not  didactically,  for  that 
would  be  a  failure,  but  by  the  thousand  means  of  gradual  infiltration 
which  a  well  ordered  education,  even  that  of  the  humbler  classes,  can 
generally  command;  and  I  should  particularly  wish  this  sesthetic  devel- 
opment to  be  attended  to  in  the  rather  higher  stages  reached  by  those 
intending  to  become  art  workmen.  Nothing  would  tend  more  effect- 
ually to  make  up  for  the  want  of  a  southern  sky,  than  the  brightness 
of  conception  which  poetic  feeling  can  impart. 

Seventhly.— Eecreation,  Exercise,  Drilling.  Whilst,  on  the  one 
hand,  no  part  of  the  proposed  primary  science  teaching  should  be  a 
hardship,  and  many  parts  a  treat,  a  favor,  and  a  recompense;  on  the 
other  hand,  recreation  should  never  be  mischievous  but  often  instruc- 
tive.  To  enumerate  the  many  ways  in  which  games  and  pastimes  in  and 
out  of  doors  may  be  made  to  contribute  to  the  development  of  bodily 
strength  and  agility,  of  a  quick  intelligence  and  a  ready  memory,  of 
courage,  perseverance,  conscientiousness,  good  nature,  and  good  man- 
ners, would  be  to  add  at  least  a  score  of  pages  to  this  Memorandum. 
Particularly  desei-ving  of  notice,  however,  is  the  subject  of  Drilling  and 
Military  Exercises,  which,  independently  of  their  value  with  a  view  to 
our  possessing  an  efficient  and  spirited  system  of  national  defence,  more 
or  less  analogous  to  that  of  the  Swiss,  are  susceptible  of  promoting 
very  essentially  the  love  of  order,  and  that  sense  of  honor  which  says 
so  emphatically — "Act  on  the  square,  boys,  upright  and  fail*." 
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DRAWING  IN  THE  PUBLIC  SCHOOLS  OF  THE  CITY  OP  BOSTON. 


school,  and  State  Director  of  Art  Education  in  Massachusetts.] 


There  is  a  general  impression  that  the  study  of  Art  is  helped  or  hin- 
dered by  the  iethod  upon  which  it  is  pursued,  and  that  in  the  Buropean 
schools  those  which  have  succeeded  the  best  owe  success  to  their  ar- 
rangeraeut  of  the  exercises,  rather  than  to  any  ^^.t^'-'^f '"^Xountries 

General  education  in  art  is  too  recent  an  experiment  in  all  countries 
for  the  iesiion  of  methods  to  be  definitely  settled,  so  tjatm  America 
we  are  not  far  behind  the  pioneers,  and  may  yet  ^e  PermiWed  t«  ach  e^« 
the  proud  position  of  leaders,  who  have  deliberately  graded  the  subject 
Ind  adapted  it  to  the  capacities  of  pupils  of  all  ages,  applying  its  results 
to  the  wants  of  all  occupations.  ,    .     ,      .       4^-       •     „„*  o„h 

Before  the  world  is  fifty  years  older,  technical  education  in  art  and 
science  wiU  be  considered  as  of  equal  importance  with  any  that  can 
be  given  in  the  universities,  both  ftom  its  actual  usefulness  to  society 
andTom  the  luster  it  confers  on  a  people;  as  ^^ff '.'".}*«  '°£°°«„„*^ 
the  invention  of  printing,  and  having  a  somewhat  ^'l^^  f  «f^P?J^ 
general  education;  whilst  its  fruitfulness  in  the  increase  of  ^«alth  ai.s- 
infffrom  more  highly  siiilled  labor,  and  the  opportunities  it  will  offer  to 
the  inven^ve' will  tend  to  bring  it  into  the  front  rank  as  a  profitable 
and  practical  sort  of  education.  ^   ,        .        u      i  «^  i^r.^ 

Art  education,  and  even  the  teaching  of  drawing,  has  been  so  long 
considered  as  a  mere  plaything,  that  it  is  very  ^are  t«  fin^i  p°oge  inte  - 
ligent  enough  to  see  its  bearing  as  the  most  practically  useful  of  a 
studies  inrelationship  to  the  industrial  products  of  a  people;  and  still 
rarer  s  it  to  discover  .a  man  who  i.s  so  intimately  '^^^^^J-t^d  with  ^^^^ 
educational  processes  as  to  seethe  important  b«anngwhch  education 
of  the  eve  and  skill  of  the  hand  must  have  on  all  other  studies. 

It  may  however,  be  asserted  that  nothing  so  develops  the  observing 
faculties  as  the  practice  of  accurate  delineation,  arising  from  close  scru- 
tt;  of  externar  forms,  and  analysis  of  the  causes  from  which  they 

"^^Commend  me  to  the  man  or  woman  who  has  drawn  many  things  well, 
for  n Ascription  of  anything  that  has  existed  or  happened  within  range 

''^We^havrnofyet  begun  to  realize  the  effect  which  systematic  draw- 
ingwill  have  upon  all  education,  still  less  have  we  foreseen  the  greatness 
Lnd  value  Jf  the  artist  of  the  future,  in  a  country  ^l^^-^^  ^J^ S in^  to 
artistic  The  very  essence  of  the  art  education  we  are  endeavoring  to 
develop  here  is  its^practical  value  in  industry,  ^^^ }^^-^^\'-^^'^Ztro? 
era!  education  and  its  foundation  for  future  attainments,  by  the  few,  ot 
the  highest  success  in  fine  art.    Note  the  order  ia  which  these  object* 
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are  stated:  First,  the  improvement  of  industrial  art;  second,  the  devel- 
opment of  powers  of  observation  and  accuracy  in  general  educatioQ; 
third,  opening  the  way  for  the  few  great  souls  who  will  win  honor  aad 
glory  for  their  country  in  the  world  of  art» 

If  the  establishment  of  mere  fine-art  academies  were  the  end  sought 
for  in  the  present  movement  in  favor  of  art  education,  we  could  perhaps 
do  no  better  than  copy  several  ancient  and  time-honored  schools  in 
other  countries;  but  the  fostering  of  professional  education  in  art  is  not 
the  object  of  our  wark,  and  if  we  seek  for  a  procedent  which  includes 
all  the  aims  attempted  in  our  own  scheme,  we  shall  seek  in  vain.  So 
that,  although  many  nations  and  countries  have  attempted  and  attained 
to  success  in  branches  of  this  broad  subject  of  art  education,  none  has 
hitherto  made  so  great  and  wide  an  experimeut  as  we  are  endeavoring 
to  carry  out  here  in  this  State  of  Massachusetts  to-day. 

For  this  reason,  though  we  are  bouud  to  look  with  respect  to  the  sys- 
tems and  methods  of  art  culture  practiced  in  other  countries,  we  cannot 
regard  any  as  complete  or  as  having  a  perfectly  comprehensive  basis; 
and  I  hope  that  we  shall  be  able  to  contribute  as  much  towards  the 
creation  of  a  comprehensive  scheme  of  art  education  as  will  enable  us 
to  repay  the  pioneers  of  other  lands  for  the  experience  they  have  placed 
at  our  service,  by  showing  them  some  original  developments  here. 

That  you  may  all  know  something  of  the  standard  of  educatioQ  which 
we  are  endeavoring  to  work  up  to  in  the  public  schools,  I  propose  to 
describe  to  you  the  programme  of  the  Boston  schools  in  the  matter  of 
drawing,  and  though  I  cannot  say  that  it  is  being  .perfectly  carried 
out  in  all  the  schools,  it  is  only  a  question  of  time  when  that  shall  be 
done;  the  fact  that  already  in  many  schools  it  is  in  full  and  successful 
operation  proves  beyond  all  question  its  possibility,  and  makes  it  but  a 
matter  of  months  as  to  its  equally  satisfactory  working  in  all. 

This  part  of  the  subject  is  of  the  highest  importance  in  your  own 
education,  for  two  reasons:  the  first,  because  it  will  show  you  how  gen- 
eral must  be  your  own  attainments  when  elementary  instruction  in- 
cludes so  much;  the  second,  because,  this  school  being  the  pioneer 
training-school  for  art  teachers  in  the  United  States  of  America,  you 
will  probably  be  sought  for  by  other  cities  and  States,  near  or  distant, 
to  organize  instruction  in  drawing  for  their  public  schools,  when  your 
own  education  has  been  completed  here.  And  it  may  be  that  your 
acquaintance  both  theoretically  and  practically  with  the  public-school 
system  of  Boston  will  be  as  valuable  to  you  in  the  future  as  it  will  be 
beneficial  to  the  schools  placed  under  your  charge. 

The  schools  are  of  three  classes:  1.  Primary;  2.  Grammar;  3.  High 
Schools, 

PRIMARY   SCHOOLS. 

Between  the  ages  of  ^yq  and  nine,  or  five  and  eight,  it  is  not  possible 
to  develop  much  skill  of  hand,  but  quite  easy  to  teach  a  good  deal  about 
drawing,  and  give  information  concerning  names  of  lines  and  forms  that 
will  serve  as  a  basis  of  much  future  knowledge.  The  time  devoted  each 
week  to  drawing  is  two  hours,  and  the  number  of  lessons  four,  of  thirty 
minutes  each.  Perhaps  six  lessons  of  twenty  minutes  each  would  be 
an  improvement  on  this;  but  if  the  full  weekly  time  of  two  hours  be 
given,  it  should  always  be  left  to  the  teacher  in  exactly  what  length  of 
lesson  to  devote  the  time.  The  idea  of  the  lesson  for  young  children  is 
that  it  should  be  short  and  sparkling,  never  long  and  monotonous,  and 
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this  has  governed  the  character  of  the  subjects  taught.  No  two  lessons 
^^nsecutfvely  g^^^^  are  to  be  on  the  same  subject,  in  order  that  the 
Lterest  ^^^^^  be  maintained  by  the  novelty  of  the  lesson 

Thus  a  simple  outline  of  an  object  or  fiower  or  leaf  ib  drawn  on  a  large 
Se  by  th^  teacher  on  the  blackboard,  the  children  foUo^ng  ^ler^^^^^^ 
hv  step  drawing  on  their  slates  as  she  draws  on  the  board.  A  second 
Sson  is  g'vin  differently;  a  card  on  which  simple  forms  are  P^^^ted  is 
Int^nto  the  hand  of  each  child,  and  the  exercise  is  to  draw  the  forms 
Klarge^^^^^^^^^^^  the  slate,  the  teacher  illustrating  the  mode  of  pro- 

cedure  by  sketches  on  the  blackboard.  h«antifnl 

Tf  vou  who  are  already  teachers  of  drawiDg,  want  to  see  beautitul 
teShlS' Jo  into  any  primary  school  in  Boston  and  ask  to  be  alb  wed 
trbeSsfnt  whilst  the  drawing  lesson  is  given.     The  teacher  has  to 
depend  80  murh  upon  personal  influence,  and  has  to  si.n^plifyfr;  ^^^ 
phSe  the  directions  so  thoroughly  for  very  young  children,  that  the 
Cns  given  are,  as  a  rule,  beautifully  clear  and  instructive. 
'' OthL^subjects  'are  memoiy  drawing  and  drawing  from  dictation  which 
may  be  described  as  reproducing  what  you  know  of  » Jorm,  or  repro 
ducing  what  you  imagine  a  form  is,  from  description  given      O^  course 
Soth  ff^hese  exercisis  have  to  be  of  the  simplest  kind  and  aU  eompli- 
catioDS  and  hard  words  avoided;  but  it  is  quite  astonishing  ^ow  forms 
may  be  A-ed  in  the  memory  so  that  they  can  be  ^^f  ^^^uc^d  at  any  t  me 
and  also  how  children,  when  very  young  can  be  made  to  draw  that 
which  they  never  saw,  ftom  the  mere  verbal  descriptions  of  the  teachers. 
The  learningof  terms  and  definitions  of  geometric  forms  accounts  for 
much  of  thif  for  children  may  as  easily  be  taught  the  name  of  square, 
Zmeter  and  diagonal,  as  the  names  of  apple,  orange,  bureau,  corner, 
mantle  etc     and  when  the  terms  which  describe  certain  forms  are  im- 
ressedon  the  memory,  it  becomes  as  easy  to  draw  the  visible  shapes 
?hey  represent  a^  it  is  to  call  out  their  names  when  the  form  is  displayed 

^"'inlhTprimary  Schools  there  are  six  classes,  and  the  four  lowest  draw 
entirely  on  sTatei  both  for  the  sake  of  economy  and  to  give  confidence 

rnd£dom'to'the  children.  In  the  tWo  ,'^ig^-^„^l--\S^;/i,tTone 
naner  what  has  been  previously  done  on  slates,  so  that  t^ey  learn  one 
Eg  Jta  time  in  both  the  divisions.  We  assume  that  a  child  s  under 
standing  has  to  be  reached  by  lively  descriptions  and  sketches  on  the 
board  which  he  tries  on  his  slate  to  embody,  before  he  ought  to  be 
i„TL  with  the  difficulty  of  using  the  lead-pencil  and  paper.  Then, 
when  he  ha  got  the  r|ht  idea,  we  try  to  teach  him  to  express  it  m  a 
more  permanent  way  on  paper,  thereby  building  up  a  habit  of  care  and 
XervSn  at  the  same  Ume;  for  he  has  to  think  twice  before  drawing 
once  when  every  error  bears  witpess  of  mistaUes.  j  •„  *u„ 

ThA  most  elementary  form  of  inventive  design  is  also  practiced  in  the 
hiiercklsesT  the  Primary  Schools,  usually  the  filling  of  squares, 
trfanJtes  and  circles  with  simple  combinations  only;  almost  anything 
to  exTrclse  the  inventive  faculties  without  overloading  them.  In  this 
Primary  School  work  great  accuracy  is  not  sought  for,  because  it  is  im- 
^oSJto  getit  from  such  young  pupils,  and  my  ery  to  the  teachers 
has  always  been:  "Be  merciful  to  the  little  folks,  and  don't  expect. per- 
fifptiontn  their  work."  If  they  can  learn  something  and  be  amused 
ind  interested  erch  lesson,  their  future  will  exhibit  development  in 
draw  nfast  ot^er  subjects'.  I  should  as  soon  think  of  trying  to  make 
a  babv  sine  accurately,  instead  of  crowing  victoriously,  as  to  find  a 
chSddrawfng  accurately,  when  I  expect  to  see  the  most  delightful  of 
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caricatures.  The  work  to  be  done  in  Primary  Schools  is  to  teach  names, 
exercise  the  fingers,  and  make  the  poor  little  things  as  happy  as  possi- 
ble in  the  mill  which  civilization  places  them  in. 

I  am  sometimes  asked,  Why  should  such  young  children  be  taught  to 
draw,  if  it  is  impossible  for  them  to  learn  to  draw  well?  and  my  answer 
is,  that  drawing,  like  the  wearing  of  boots,  is  a  purely  conventional 
practice,  and  the  longer  you  put  it  off  the  harder  it  will  be  to  you  when 
you  take  to  it.  It  is  just  as  easy  to  bring  your  hand  into  subjection  as 
your  foot,  only  the  sooner  you  begin  the  better.  It  is,  as  our  friend  Mr. 
Murray  expresses  it,  like  mouthing  a  colt,  or  rather  letting  him  do  it 
himself,  by  gentle  degrees,  so  that  there  may  be  no  cruelty  in  the 
operation. 

,  It  is  not  as  though  drawing  were  an  exercise  of  the  reasoning  facul- 
ties, which  would  make  it  a  heavy  task  to  little  children;  it  is  only  the 
most  natural  indulgence  of  their  imitative  faculties,  and  something 
which,  properly  taught,  they  delight  in  as  being  some  of  the  biffffest 
fun  in  the  world. 

GRAMMAR   SCHOOLS. 

In  the  Grammar  Schools  for  the  present  we  expect  to  be  able  to  teach 
three  subjects  well,  viz.: 

1.  Freehand  outline  drawing  and  design. 

2.  Geometrical  drawing  of  plane  figures. 

3.  Model  and  object  drawing. 

The  classes  are  graded  into  two  groups,  the  three  lower  being  one 
group,  and  the  three  higher  form  the  second. 

In  the  three  lower  classes  all  that  has  been  learned  in  the  Primary 
Schools  is  applied  to  the  two  new  studies,  geometrical  di'awini?  and 
model  drawing. 

The  course  of  geometrical  drawing  includes  about  one  hundred  and 
fifty  problems  and  exercises,  and  the  three  lower  classes  will  eventually 
get  through  about  seventy-five  of  them.  These  are  aJl  of  a  very  simple 
character,  such  as  the  bisection  of  angles,  the  construction  of  squares, 
etc.,  all  of  which  the  pupils  have  frequently  done  before  by  freehand, 
and  cannot  therefore  find  it  diflicult  to  do  with  rule  and  compass. 

In  model  and  object  drawing  the  pupils  of  the  lower  group  draw  from 
the  blackboard  examples  given  by  the  teachers,  accompanied  by  explan- 
ations of  the  principles  by  which  solids  may  be  represented.  So  that, 
before  drawing  a  cylinder  from  the  real  object,  he  is  taught  the  rules  by 
which  alone  cylinders  can  be  represented. 

In  this  connection  let  me  say  that  I  have  found,  after  many  years  of 
experience,  that  the  easiest  and  most  successful  way  of  teaching  model 
drawing  is  to  confine  the  first  practice  to  round  or  curved  forms  only, 
such  as  fruits,  vases,  and  objects  whose  outlines  will  be  mostly  curved 
lines.  Thus  all  objects  made  ona  potter's  wheel,  and  all  that  have  been 
turned  in  a  lathe,  in  fact,  every  object  which  has  a  circular  form  in  its 
section,  IS  suitable  as  an  example  to  begin  with  in  drawing  from  the 
sohds;  whilst  all  forms  whose  outlines  are  straight  lines,  as  those  of  a 
box  or  cube  or  prism,  will  introduce  the  convergence  of  parallel  lines, 
and  all  the  difficulties  of  perspective. 

The  two  rules  that  have  to  be  learned  in  model  drawing,  are  first 
a  circle  seen  in  perspective  appears  as  an  elipse;  second,  parallel  lines  retreaU 
ing  from  the  eye  appear  to  converge, 

Now  for  drawing  apples,  oranges,  vases,  teacups  and  saucers,  cylin- 
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ders,  cones,  etc.,  the  first  rule  applies,  and  gives  us  practice  in  whick 
one  principle  only  has  to  be  remembered;  but  in  drawing  the  outlines 
of  books,  chairs,  cubes,  prisms,  and  objects  bounded  by  planes,  the  sec- 
ond rule  comes  into  play,  and  it  is  a  long  and  tedious  task  to  convey 
to  the  pupil  the  infinite  variations  and  applications  of  this  law.  So  that 
our  first  practice  lies  in  the  drawing  of  forms  which  are  round,  and  the 
pupil  is  taught  to  see  proportion  and  express  it  with  as  little  of  the 
mysteries  of  perspective  as  need  be,  reserving  that  for  work  in  the 
higher  group  of  classes  in  the  Grammar  Schools. 

In  the  same  way  every  pupil  is  expected  to  make  a  design  in  outline 
of  ornament  once  a  week  or  once  a  fortnight,  the  lower  group  in  pure 
outline,  and  the  higher  using  a  tinted  background,  if  desirable. 

This  is  one  of  the  developments  of  art  education,  the  credit  of  which 
I  claim  for  the  American  school,  because  it  has  originated  in  them,  the 
public  schools  of  no  other  nation  in  the  world  having  this  exercise,  from 
the  lowest  class  to  the  highest.  And  the  same  may  be  said  for  drawing 
from  dictation.  We  have  invented  those  two  exercises  in  Boston  schools, 
and  mean  to  hold  fast  to  them;  and  I  claim  for  them,  as  features  of  a 
system  of  drawing,  a  greater  importance  than  can  be  claimed  for  any- 
thing previously  invented  in  this  or  any  other  country  to  develop  art 
power. 

But  the  design  of  pupils  of  Grammar  Schools  is  necessarily  the  adap- 
tation of  old  materials  in  the  lower  classes,  though  in  the  higher  classes 
original  designs  are  frequently  produced. 

We  expect  no  more  originality  of  design  from  the  children  than  w« 
get  from  professional  designers  whose  work  is  principally  the  adaptatioa 
or  arrangement  of  old  forms  to  new  purposes;  but  we  expect  as  much 
novelty  in  these  transpositions  and  transformations,  and  get  it  from  the 
children  as  often  as  from  the  adults. 

Having  learned  about  the  principles  of  model  drawing  in  the  lower 
classes,  the  higher  classes  begin  to  draw  from  the  actual  solid,  first  of 
single  objects,  then  in  groups  of  two  or  three,  following  the  same  order 
of  subjects  as  in  the  lower  classes,  namely,  round  forms  first,  and  flat 
forms  secondly. 

Occasional  lessons  are  also  given  in  memory,  dictation,  and  map  draw- 
ing, to  keep  up  the  knowledge  given  in  the  Primary  Schools;  but  the 
three  strong  and  essential  subjects  pursued  in  the  Grammar  Schools  are 
freehand  drawing  and  design,  geometrical  and  model  drawing. 

That  good  work  is  being  done  in  these  subjects  I  have  brought  here 
to-day  for  your  inspection  the  books  used  in  one  of  our  Grammar 
Schools.  Compare  this  work  with  what  you  did  yourselves  when  in 
Grammar  Schools  as  pupils,  and  it  strikes  me  you  will  say  the  world  is 
not  a  stationary  body. 

Yet  you  must  remember  that  we  have  only  very  recently  begun  this 
scheme,  and  what  we  have  attained  already  is  but  a  very  faint  fore- 
shadowing of  the  results  a  few  years  will  unfold.  When  the  childrea 
at  present  in  our  Primary  Schools  have  passed  through  the  Grammar 
Schools,  then  we  shall  have  work  to  show  which  will  be  as  superior  to 
this  as  this  is  to  anything  preceding  it.  Ultimately  we  expect  to  teach 
the  elements  of  parallel  and  angular  perspective  in  the  Grammar  Schools. 
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HIGH   SCHOOLS. 


In  the  High  Schools,  taught  by  special  and  professional  teachers  of 
drawing,  we  should  have  the  full  fruition  of  our  scheme,  and  doubtless 
there  are  very  excellent  drawings  made  in  them.  Nevertheless  their 
present  attainments  are  greatly  limited  by  the  imperfect  preparation  of  ; 
the  pupils  in  the  Grammar  Schools^  before  the  subject  of  drawing  was 
taken  up  so  seriously.  And  there  can  be  no  better  proof  of  the  value 
of  beginning  early  than  one  fact  which  the  last  exhibition  of  drawings 
in  the  Boston  schools  developed.  The  elementary  designs  from  the 
High-School  pupils  were  not  as  good  as  those  sent  by  any  of  the  Gram- 
mar-Bchool  classes,  and  the  teachers  to  whom  I  applied  for  an  explana- 
tion said  that  design  was  harder  to  their  seventeen-year-old  students 
than  any  other  subject,  whilst  the  Grammar-School  teachers  told  me,  on 
the  other  hand,  that  it  was  the  easiest  and  most  interesting  of  all  sub- 
jects to  their  pupils,  varying  in  age  from  eight  to  fifteen.  The  High- 
School  pupils  had  evidently  begun  too  late. 

In  the  High  Schoola  we  have  at  present  to  teach  geometrical  drawing, 
because  it  was  not  taught  last  year  in  the  Grammar  Schools;  but  this 
subject  will  eventually  be  replaced  by  perspective. 

The  changes  from  Grammar-School  work  to  High-School  work  are  as 
follows,  viz; 

1.  Perspective  takes  the  place  of  geometrical  drawing. 

2.  Cast  drawing  and  drawing  from  natural  objects  succeed  drawing 
from  geometrical  solids. 

3.  Applied  design  for  objects  of  industrial  manufacture  takes  the 
place  of  elementary  design. 

In  the  High  Schools  the  study  of  light  and  shade,  painting  in  colors, 
the  study  of  botanical  forms  and  of  historical  ornament,  are  also  pur- 
.sued,  or  will  be  as  time  goes  on. 

In  the  advanced  classes  of  the  English  High  School  we  have  mechan- 
ical and  architectural  drawing  taught  very  successfully  also,  and 
eventually  the  individual  requirements  of  each  pupil  will  be  attended 
to,  and  technical  subjects  be  extensively  taught. 

You  will  observe  that  as  we  ascend  in  the  scale  of  schools,  the  more 
difficult  is  it  to  secure  the  application  of  our  scheme,  for  want  of  pre- 
vious preparation  in  the  elements.  This  is  a  difficulty  every  day  and 
every  hour  are  doing  their  share  in  removing,  and  in  the  course  of  three 
.years  at  the  furthest  we  shall  have  in  operation  throughout  all  the 
Bciiools  a  graduated  course,  in  which  no  one  step  will  be  found  difficult, 
which  begins  as  far  back  as  it  is  possible  to  go,  and  ends  with  practical 
preparation  for  the  business  of  life  and  its  enjoyments  also. 

This  is  what  we  are  endeavoring  to  attain  in  the  three  great  divisions 
pf  the  schools: 

In  the  Primary  Schools,  to  learn  the  names  of  forma  and  know  the 
difference  between  one  shape  and  another,  and  have  a  childish  knowl- 
edge of  the  use  of  lines.  I  heard  a  six-year-old  boy  from  one  of  our 
Primary  Schools  explaining  to  a  middle-aged  carpenter  the  distinction 
between  a  vertical  line  and  a  perpendicular  line,  a  few  days  ago,  and  it 
was  evidently  new  light  to  the  carpenter.  Said  the  boy,  taking  up  the 
carpenter's  square  and  placing  one  of  its  arms  on  a  level  table,  making 
the  other  arm  vertical,  "Tou  see  this  upright  line  is  vertical  now;" 
(then  tilting  it  up)  *'  now  it  is  n't;  but  in  both  positions  it  was  perpen* 
dicular  to  the  other  half  of  the  square.'' 
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I  thought  that  drawing  is  going  to  do  something  for  the  rising 
generation  besides  amusing  them,  if  that  boy  is  a  fair  specimen  of  six- 
year  olders. 

In  the  Grammar  Schools,  both  the  names  of  forms  and  power  to  repro- 
duce them  will  be  acquired,  and  ability  to  draw  from  flat  and  solid 
anything  not  of  a  very  complex  character.  To  be  able  to  draw  with 
geometric  accuracy  any  geometric  form,  by  use  of  instruments,  and  to 
design  ornamental  combinations  of  old  or  new  patterns,  displaying  a 
fair  amount  of  skill  in  original  work. 

In  the  High  Schools,  to  apply  this  skill  in  design  to  practical  purposes. 
Thugi  we  have  this  year  given  as  exercises  in  design  to  the  High  Schools 
the  following  subjects: 

1.  Design  for  an  encaustic  tile. 

2.  Design  for  a  wall  paper. 

3.  Design  for  a  lace  collar  and  cuifs. 

4.  Design  for  a  center-piece  of  a  frescoed  ceiling. 

5.  Design  for  the  border  of  a  porcelain  plate. 

6.  .Design  for  the  shape  of  a  pitcher,  ornamented  by  horizontal  bands 
of  enrichment. 

Thus  we  ally  tha  education  given  in  the  public  schools  with  the 
progress  and  elevation  of  industrial  art,  for  it  will  be  impossible  that 
the  graduates  of  our  High  Schools  will  purchase  worse  designs  than 
they  could  make  themselves,  and  this  intelligent  demand  for  good  art 
workmanship  on  sound  principles  will  soon  be  reflected  in  its  supply. 

The  High  Schools,  also,  will  eventually  prepare  for  us  designers  who 
are  not  imitators  only;  for  a  definite  percentage  of  well-educated  people 
will  inevitably  become  artists,  architects,  or.  engineers,  and  designers 
for  industrial  products. 

What  we  want  to  grow  we  must  plant  in  the  seed,  and  though  we  can- 
not  make  desiga  grow  in  all  minds,  we  can  plant  the  seed  and  protect 
the  growth  where  it  does  take  root,  ultimately  rejoicing  in  the  flower 
which  rewards  our  care  and  watchfulness,  the  blossoming  forth  of 
originality  and  unfolding  of  hidden  beauties. 

The  plan  of  instruction  upon  which  the  Boston  schools  are  being 
taught  this  year  is  given  in  Appendix  A. 

That  you  may  also  know  what  is  being  attempted  in  the  Evening 
Classes,  1  give  {Appendix  B)  the  "Scheme  of  Instruction  for  the  Study 
of  Industrial  Drawing,"  adopted  by  the  School  Committee  of  the  City 
of  Boston,  and  also  {Appendix  C)  suggestions  occurring  in  my  State 
report  whereby  this  scheme  may  be  applied  in  all  the  cities  of  the  State. 
So  that,  whilst  studying  in  this  school  to  become  .teachers  of  drawing, 
you  may  see  what  is  already  being  done  towards  developing  art  educa- 
tion by  some  of  those  who  are  appointed  to  instruct  you. 
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APPENDIX 

Flan  of  instruction  in  drawing  for  ike  Public  Schools  of  the  City  of 


Schools, 

Classes. 

Time  given 

PER  WBBK. 

wumbbr  of 
Lessons 

PER  WEEK. 

Length  op 
Lessons. 

Drawing 

ON— 

Taught 

BY— 

1.  Primary 

Schools. 

6,6. 
4,3. 

Two  hours 

Four. 

30  minutes. 

Slates. 

Regular 
Teachers. 

2,1. 

Two  hours 

:Four. 

30  minutes. 

Paper  in 
Books. 

Regular 

Teachers. 

2.  Grammar 
Schools. 

6 

One  hour 
and  a  half. 

Three. 

30  minutes. 

Text-books. 

Regular 
Teachers. 

5 



4 

3 

2 

1 

*■ 

3.  Latia 
and 
High 

Schools. 

Third  Class, 

or  Juniors, 

Second  Class, 

OT  Middle. 

First  Class, 

or  Seniors. 

Two  hours 

Three. 

40  minutes. 

Text-books. 

Regular 
Teachers. 

Special 
Teachers. 

' 

4.  Normal 
School. 

All  the  classes. 

Two  hours 

Two. 

60  minntes. 

■ 
Text-books. 

Special 
Teachers. 

The  principals  of  High  and  Grammar  Schools  will  see  that  each  teacher  is  supplied  with 
the  books  required  for  the  class,  according  to  the  programme  now  issued. 

In  case  any  teacher  may  feel  incompetent  to  teach  drawing  in  his  or  her  classes,  the 
Normal  Art  Classes  are  open,  in  which  the  instruction  may  be  obtained  to  fit  a  teacher 
for  the  work  required. 
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BostoUy  for  the  year  eighteen  hundred  and  seventy -three-seventy -four. 


Subjects  taught,  Order  op  Lessons,  and  Text-Books  to  bb  used. 


Subjects  Taught,... Freehand  Outline  from  Cards  and  Blackboard.  Memory  Drawing. 
Dictation  Drawing.  Definition  of  Plane  Geometry  to  be  com- 
mitted to  memory  and  illustrations  drawn. 

OBDEit  OF  Lessons.. .1.  Enlargement  from  Cards.  2.  Reductionfrom  Blackboard.  3.  Mem- 
ory and  Dictation  Drawing  alternately.    4.  Geometric  Definitions. 

Text-Books  For  Teachers.— Manual  of  Freehand  Drawingfor  Primary  Schools. 

For  Pupils.— American  Drawing  Cards.    First  Series,  Classes  6 
and  5.    Second  Series,  Classes  4  and  3. 

Same  subjects  with  addition  of  object  lessons  and  linear  design.    Same  order  of  lessons; 
same  Text-books,  but  the  pupils  draw  on  paper  instead  of  slates.* 

Subjects  Taught.... Outline  of  Ornamental  Design  and  of  Objects.     Map  Drawing. 

Memory  and  Dictation  Lessons.    Geometrical  Drawing. 
Order  of  Lessons...1.    Freehand  and  Design  alternately.     2.  Memory  and  Dictation 
alternately  with  Object  Drawing.    3.  Map  Drawing  and  Geomet- 
rical Drawing  alternately.  ,     « -„      i       -,  t^       •  ;i 

Text-Books For  Teachers.— The  Teachers' Manual  of  Freehand  Drawing  and 

Design, 
For  Pupils.— The  American  Text- Books  of  Art  Education. 

No.  1.  Freehand  Book.    No.  1.  Geometry  Book,  f  Model  Drawing 

No.  2.        do.  do.      No.  1.*        do.     do.        ^  from  the  Black- 

!r.3.\;;!Z!.V.V.V.*r.....No.3.        do.  ao.      No.I.*        do.     ^o.        Uoard. 

No  4.        do.  do.      No.  1.*        do.     do.  No.  1.*  Model  Book. 

.V.*!!!no!5.        do.  do.      No.I.*        do.     do.  No.  1.*  do. 

!!!!!.!*."'.'.*.!!!!!*.". No.  e.        do.  do.      No.L*        do.     do.  No.  1.*  do. 

Subjects  Taught  |^^  Freehand  Drawing  and  Design.     2.  Model  Drawing.     3.  Geo- 

AND  j-     metrical  Drawing.    4.  Special  Studies. 

Order  of  juebsonb.  j 

Text-Books  The  American  Text-Books  of  Art  Education.  ^  ^^   .  , -r_, 

..!.^...,..:. N0S.4&5.  Freehand  Book.   No.  L*Geometry.  No.  l.^Model Book. 

No.  6*  do.        do.      No.I.*        do.         No.I.*         do. 

Model  Drawing  and  other  subjects  chosen  by  instructors,  copies 

•••♦"••  •  from  the  solid  or  nature. 


Subjects  Taught  |^    Freehand  and  Design.    2.  Model  and  Object  Drawing,     3.  Geo- 

^ND  f     metrical.    4.  Perspective  Drawing. 

Order  of  Lessons.  J 

Text-Books  Used....  American  Text-Books  of  Art  Education.    Nos.  1  to  6. 


*  Used  temporarily  until  the  classes  have  completed  the  elementary  work,  when  the 
subjects  will  be  gr^id  for  each  class,  as  is  done  in  the  case  of  Freehand  Drawing  in  the 
S:aSma7  Sch^^^^^  the  first  books  are  completed  each  class  will  be  advanced. 
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APPENDIX    B. 

Scheme  of  instruction  for  the  study  of  industrial  drawing  in  the  Free  Evening 
Classes  of  the  City  of  Boston. 


STAGES   AND   SUBJECTS   OP   STUDY. 


Element  ART  Oottrse. 

Prom  Copies. 

Advance  Coitrsb. 

Erom  the  Real  Object 

or  Design. 


Elkmbm-tary  Course. 
Outline. 


Advance©  Coitrse. 
Shading. 


J 


Stage  Z.    Instrumental  Drawing^ 

Sections:   a.  Linear  Geometry;   6,  Mechanical  and  Machine 
Drawing;    c,  Lmear  Perspective;    d,  Details  of  Architectural 
1^  Drawmg  and  Building;  e,  Ship-Draughting, 

Stage  IL    Freehand  Outline  Drawing  of  Eigid  Eorms,  from 
El  at  Examples  or  Copies. 

Sections:  a,  Objects;  b.  Ornament;  c,  Elowers,  Eoliage,  and 
Objects  of  Natural  History;  d,  The  Human  and  Animal 
Eigure. 

Mediums  used;  1,  pencil;  2,  chalk;  4,  ink. 

Stage  III.    Freehand  Outline  Drawing^  from  the  **  Bound  " 
or  Solid  Eorms. 

Sections:  a,  Geometrical  Solids,  Vases,  etc.;    6,  Ornament 
froni  the  cast;   c,  Elowers  and  Eoliage  from  Nature;  d,  Details 
ot  the  Human  Eigure,  and  Animal  Eorms  from  the  cast. 
Mediums  used:  1,  pencil;  2,  chalk;  4,  ink  or  sepia. 

Stage  IV,    Shading,  from  Elat  Examples  or  Copies. 

Sections:  a.  Models  and  Objects;  6,  Ornament;  c,  Elowers 
and  Eoliage;  d.  Details  of  Human  and  Animal  Eigures;  e, 
Landscape  Details. 

Mediums  used:   1,  pencil;   2,  chalk;   3,  charcoal;   4,  ink  or 

sepia. 

^age  V,    Shading,  from  the  "  Bound  "  or  Solid  Eorms. 

Sections:  a,  Geometrical  Solids  and  Vases;  6,  Ornament  from 
the  cast;  c,  Flowers  and  Eoliage  from  Nature;  d,  Details  of 
Human  and  Animal  Eigures  from  the  cast. 

Mediums  used:    1,  pencil,  2,  chalk;    3,  charcoal;    4,  ink  or 

sepia. 

Stage  VI,    Original  Design, 


Elementary  Course. -{      Sections:  a,  Elementary  Design  of  Geometric  Forces  to  fill 

given  si)aces;   6,  Ornamental  Arrangements  of  Natural  Eorms, 

I  conventionalized  in  one  color  or  monochrome,  to  cover  given 

[spaces;   c,  Ditto  in  color,  harmonized;   d.  Applied  Design  for 

A  ^  Surface  Decorations;  e,  Applied  Design  for  the  **  Bound,"  in 

Advanced  Cottesb.   ■{  wood,  stone,  metal,  or  clay.  ' 

Mediums  used:   1,  pencil;   2,  chalk;  3,  charcoal;  4,  mono- 


chrome;  5,  color. 


WALTER    SMITH, 

Director  of  the  Classes, 


APPENDIX    a  ' 

INDUSTRIAL  DRAWING  IN  NIGHT-CLASSES. 

Before  t^e  student  can  apply  a  knowledge  of  drawing  to  industrial 
purposes,  it  is  necessary  that  he  should  know  how  to  draw,  become 
practically  acquainted  with  the  process  by  which  form  is  represented, 
and  the  different  methods  of  representation. 

Industrial  drawing  may  be  divided  into  two  distinct  classes:  1.  In- 
strumental  drawing.  2.  Freehand  drawing.  The  first  being  worked  by 
means  of  compasses,  squares,  and  other  mechanical  implements;  the 
second  wholly  or  partly  by  the  freehand  alone,  without  the  aid  of  instru- 
ments. 

1.    Instrumental  Drawing, 

The  distinct  branches  of  this  section,  which  will  be  generally  required 
in  industrial  drawing,  are: 

a.  Plane  geometrical  drawing, 

b.  Projection, 

c.  Perspective,. 

as  elementary  subjects;  and 

1.  Building  construction,  and  architectural  drawing, 

2.  Machine  drawing, 
as  advanced  subjects. 

Instruction  in  these  subjects  will  be  sought  after  by  all  who  are  en- 
gaged in  the  building  tradies,  and  by  mechanics  working  in  the  machine 
and  tool  trades,  also  by  architectural  and  engineering  pupils  workingin 

offices. 

2.     Freehand  Drawing, 

This  subject  includes  the  representation  of  objects  and  ornament 
from  both  the  flat  and  the  round,  the  study  of  light  and  shade  and  color, 
and  also  of  original  design.  • 

Students  who  are  engaged  in  such  occupations  as  lithography,  Iresco- 
painting,  designing,  architects'  and  engineers'  offices,  teaching  drawing,, 
carving,  engraving,  wood-cutting,  decorating,  drawing  on  wood,  etc., 
will  require  instruction  in  this  branch. 

In  each  of  these  departments,  some  of  the  knowledge  and  practice 
found  in  the  other  will  be  of  great  advantage  to  the  student.  For  this 
reason,  there  should  be  a  first  year's  course  common  to  both  subjects, 
which  all  the  students  should  be  required  to  attend.  This  might  be  as 
follows: 

FIRST  year's    course   IN   ELEMENTARY   FREEHAND   AND  INSTRUMENTAL 

DRAWING. 

Subjects  studied. 

First  Part.— 1.  Freehand  outline  drawing  from  copies  and  blackboard, 
with  exercises  in  elementary  design. 
2.  Plane  geometrical  drawing  from  copies  and  blackboard, 
with    additional    exercise    problems    given    but  not 
worked  out  by  the  teacher. 
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Seoond  Part. — 1,  Model  and  object  drawing,  from  copy  and  solid  model. 

2.  Perspective  drawing  (for  freehand  students). 

3.  Projection  (for  instrumental  students). 

A  course  of  elementary  work  such  as  this  will  be  within  the  capacity 
of  all  the  students,  if  suitable  examples  be  provided.  All  tl^  subjects 
can  be  taught  by  class-lectures,  and  therefore  a  large  number  of  pupils, 
up  to  a  maximum  of  fifty,  can  be  taught  by  one  teacher.  The  course 
will  furnish  the  students  with  sufScient  practice  in  both  subjects  to  give 
an  intelligent  understanding  of  their  elements,  and  prepare  them  for 
successful  studj^  of  the  second  year's  course.  But  the  practice  in  the 
class-room  alone  is  not  sufficient.  Every  student  should  be  required  to 
work  as  much  at  home,  between  lessons,  as  he  does  with  the  teacher,  in 
the  class-room.  The  text-books  used  in  the  public  schools  on  the  vari- 
ous subjects,  can  be  used  also  in  the  first  year's  course  of  the  night 
classes. 

SECOND  tear's   COURSE. 

1.  Instrumental  Drawing, 

The  study  of  the  two  subjects  of  machine  drawing  and  building  con- 
struction may  be  pursued  in  one  class,  comprising  two  sections,  each 
flection  beginning  with  the  elementary  practical  problems  of  the  subject. 
Thus,  in  building  construction^  the  subjects  should  be  the  joints  used  in 
carpentry,  door  and  window  framing,  construction  of  floors,  partitions, 
roofs,  and  staircases,  bond  in  brickwork,  stonework,  arches,  fireproof 
flooring,  designs  of  plans,  elevations,  sections,  and  perspective  views  of 
houses  and  other  buildings,  working  drawings,  details,  etc. 

In  machine  drawing,  the  details  of  machines,  as  bolts  and  nuts,  plummer- 
blocks,  screws  of  all  threads,  wheels  toothed  and  beveled,  eccentrics; 
machines,  such  as  drills,  lathes,  pumps,  steam-engines,  locomotives,  man- 
ufacturing machines,  etc. 

In  both  of  these  subjects*  the  first  and  easy  work  will  consist  of  sim- 
pie  projection  applied  to  objects  of  industry,  and  these  lessons  may  be 
given  from  the  blackboard,  the  teacher  drawing  them  step  by  step 
before  the  pupils,  all  working  to  scale,  and  the  dimensions  clearly 
marked  in  figures  on  the  drawings. 

But  after  the  elementary  forms  have  been  drawn,  then  each  student 
will  be  ready  to  follow  his  own  specialty.  Those  engaged  in  building 
taking  up  either  carpentry,  masonry,  or  bricklaying,  and  those  employed 
in  machinery  commencing  a  study  of  the  particular  class  of  machines 
they  make  in  the  workshop,  or  other  details  of  their  craftsmanship. 

SECONP     tear's     course. 

2,  Freehand  Drawing. 

Drawing  of  ornament  in  outline  from  large  copies  of  foliage  and  the 
human  figure;  shading  of  the  same  from  copies  in  pencil,  crayon,  and 
Indian-ink,  or  sepia;  designing  in  half-tint,  or  several  tints  of  one  color: 
drawjng  from  memory  and  dictation,  etc.,  would  form  the  elementary 
part  of  the  second  year's  course;  while  the  more  advanced  section 
would  comprise  shading  geometrical  solids,  shading  from  the  casts  and 
natural  objects,  applied  design  for  industrial  purposes,  and  special  sub- 
jects suitable  to  the  avocations  of  particular  students. 
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The  adoption  of  this  method  of  grading  the  work  into  first  and  second 
year's  study  will  be  found  satisfactory  to  both  teacher  and  pupils— much 
of  the  want  of  progress  and  dissatisfaction  sometimes  existing  in  classes 
arising  from  advanced  technical  work  being  undertaken  before  any 
practical  knowledge  of  the  elements  has  been  acquired,  and  does  not 
usually  arise  either  from  want  of  ability  on  the  part  of  pupils  or  of  skill 
on  the  teacher's  part. 

For  the  first  year's  course,  all  the  apparatus  required  will  be  the  class- 
books  generally  used  by  the  teacher,  or  those  adopted  in  the  public 
schools,  together  with  a  pair  of  compasses  and  ruler  or  paper  square  for 
each  student,  and  some  solid  models  to  draw  from. 

For  the  second  year's  course,  mounted  copies  of  building  construc- 
tion and  machine  drawing  of  freehand  outline,  shading  and  coloring, 
and  specimens  of  mechanical  motions,  examples  of  applied  design,  will 
be  required,  in  order  that  the  students  may  see  the  direct  application  of 
drawing  to  industrial  pursuits. 

In  providing  a  room  for  study,  the  class  room  of  the  High  School,  if 
capable  of  seating  adults,  and  properly  lighted,  is  usually  well  adapted 
for  the  elementary  or  first  year's  course.  For  the  second  year's  course, 
two  rooms  are  required— one  fitted  up  for  freehand  drawing  from  objects 
and  specially  lighted  for  that  purpose,  and  a  second  for  instrumental 
work. 
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ART   EDUCATION. 


By  Professor  C.  O.  THOMPSON,  Worcester,  Massachusetts. 


DRAWING. 


Art  education  embraces  all  those  appliances  and  methods  of  training 
by  which  the  sense  of  form  and  proportion  is  developed.  It  is  success- 
ful when  the  student  unerringly  discriminates  between  what  is  ugly  and 
what  is  beautiful,  and  expresses  his  ideas  of  form  in  drawing  as  readily 
as  ideas  of  other  sorts  on  the  written  page. 

The  interests  of  art  education  in  Massachusetts  center  at  present  in 
the  work  undertaken  and  vigorously  prosecuted  by  Mr.  Walter  Smith. 
This  gentleman  holds  a  commission  from  the  City  of  Boston  as  General 
Supervisor  of  Drawing  in  the  Public  Schools,  and  one  from  the  State  of 
Massachusetts  as  State  Director  of  Art  Education.  He  was  formerly 
a  South  Kensington  art  master  at  Leeds,  England. 

The  plan  of  instruction  for  the  schools  is  very  simple.  The  teachers 
assemble  at  stated  intervals,  and  the  lesson  is  given  them  by  Mr.  Smith, 
which  they  are  to  reproduce  in  their  schools.  For  the  teachers  of  the 
State  at  large,  this  work  is  done  at  teachers'  institutes. 

The  scheme  of  instruction  for  graded  public  schools  is  set  forth  in  the 
following  table: 

Scheme  of  instruction  in  drawing  suggested  for  graded  public  schools  in  Massachu- 
setts, complying  with  the  Act  of  eighteen  hundred  and  seventy  concerning  indiistrial 
drawing,  {Arranged  hy  Walter  Smith,  State  Director  of  Art  Education,  Massachu- 
setts,) ' 


■  Schools. 

Classes. 

en  ^ 

Drawing  on— 

Taught  by- 

1.  Primary  schools.... 

e,5»4 

<S%2,1 
*6,5.4 

*3,2,1 

*  Lower  classes... 

*  Higher  classes.. 
*A11  the  classes.. 

Hrs, 
2 
2 
2 

2 

2 

2 

2 

4 

*  4 

3 

3 

2 

2 

2 

Min. 

30 
30 
40 

40 

60 

60 

60 

Slates 

Regular  teachers. 
Do. 

Do. 

Do. 

2.  Primary  schools.... 

3.  Grammar  schools.. 

4.  Grrammar  schools.. 

5.  Latin    and    high 

schools 

Paper  in  blank-books,. 
Paper  in  blank-books 

and  text-books 

Paper  in  blank-books 

and  text-books 

Paper  in  blank-books 

and  text-books 

Paper  in  blank-books 

and  on  sheets 

Paper  in  blank-books.. 

6.  Latin    and    high 
schools 

Do. 

7,  Normal  schools 

Special  instructors 
Do. 

Subjects  taught,  and  order  of  lessons  for  each  week.—The  figures  1,  2,  3,  4.  eienifv 
the  hrst,  second,  third,  and  fourth  lessons  in  each  week.  »    »     >    »     s     j 

Where  two  alternative  subjects  are  named,  one  is  to  be  taken  one  week  and  another  the 
loUowing  week. 


138* 

Reference  to  a  text-book  means  that  whatever  drawing-book  is  in  use  in  the  schools 
shall  be  drawn  from,  as  a  distinct  exercise.       •,,,,,,,,,,,  •       -^ 

All  the  classes  marked  thus  *  are  to  draw  upon  the  blackboard,  when  the  lesson  is  suit- 
able to  such  an  exercise;  one  third  of  the  class  to  draw  each  lesson,  so  that  the  whole  class 
will  have  drawn  upon  the  board  every  three  lessons.     •     ^  ,  ^i.    .,    ..        •        ivt 

1  Freehand  outline  from  cards,  charts,  and  blackboard  lessons,  the  first  copies.  Mem- 
ory lessons,  drawing  previous  exercises  from  memory.  Definition  of  plane  geometry  to 
be  learned  by  heart,  and  illustrations  drawn.    Dictation  lessons  of  nght-line  figures  and 

^^  Order  of  leVsons:  1.  From  cards  or  charts.  2.  From  blackboard.  3.  Memory  and  dic- 
tation, alternately.    4.  Geometric  definitions.  ,  , ,    ,  ^       :i  i  ht  a 

2  The  more  advanced  copies  in  cards,  charts,  and  blackboard  lessons.  Memory  ana 
dictation  lessons  (without  illustrations).  Object  lessons,  illustrated  by  drawings.  Geometric 
definitions,  drawn  on  a  large  scale.  ,,     ,  -.        -i      «    m«-  j  ^♦ 

Order  of  lessons:  1.  From  cards  or  charts.  2.  From  blackboard.  3.  Memory  and  dic- 
tation, alternately.    4.  Object  lessons  and  geometric  definitions,  alternately.  ^    .     4.  v     i 

3.  Fteehand  outlines  or  ornament  and  objects  from  blackboard.  Lessons  m  text-book:. 
Map  drawing.  Memory  and  dictation  lessons.  Geometric  exercises,  plane  geometry,  up 
to  fifty  problems  of  constructional  figures.  .  .     ^  v     i      14.        +  1 

Order  of  lessons:  1.  Objects  from  blackboard  and  drawing  from  text-book,  alternately . 
2.  Memory  drawing  and  dictation  exercises,  alternately.    3.  Geometric  and  map  draw- 

^^4:1  Freehand  outline  drawing,  from  solid  models.  Geometric  drawing,  up  to  the  end  of 
the  course.  Design  in  geometric  forms,  from  blackboard.  Memory  drawing.  Map  draw- 
ing.   Dictation  lessons.  ,  ^  .  .        ■,  j       • 

Order  of  lessons:  1.  Model  drawing,  from  object.  2.  Geometric  and  memory  drawing, 
alternately.    3.  Map  drawing  and  design,  alternately.  i.    ^u     i-       t,     ^ 

5.  Model  and  object  drawing,  with  exercises  in  perspective,  drawn  by  the  tree  nana. 
Object  lessons,  illustrating  historic  art  and  architecture.  Shading  from  models  and  copies. 
Harmony  and  mixture  of  colors.    Design  from  natural  foliage.  . 

Order  of  lessons:  1.  Model  shading  and  object  lessons,  alternately.  2.  Lessons  in  color 
and  exercises  in  design,  alternately.      ,.       .      ,    „        -,      ,       i,  ji        j       4.,^oi 

6.  Perspective  by  instruments.  Shadmg  in  chalk  and  color,  from  models  and  natural 
objects,  and  foliage.  Design  in  color  and  shadow.  Projection.  Lectures  on  painting, 
sculpture,  and  architecture.  .  o    t»  •  4.-  v^^a^^^ 

Order  of  lessons:   1.   Perspective  and  projection,  alternately.    2.  Painting  or  shading 

and  design,  alternately.  ,   ,    .  tt.  .    •    1  *  ^  a  Ai^ 

7.  Object  drawing  and  design.  Ornamental  design.  Historic  lessons.  Advanced  dic- 
tation and  memory  lessons.  Lessons  in  teaching  drawing.  Perspective,  advanced.  Ve- 
signing  blackboard  examples.  ^  .  \       ^    -n  -•  jj-* 

Order  of  lessons:  1.  Object  drawing  and  design,  alternately.  2.  Perspec  ive  and  dicta- 
tion or  memory  lessons,  alternately.    3.  Lessons  in  teaching  drawing,  occasionally. 

The  results  so  far  obtained,  though  necessarily  meager,  are  very 
encouraging,  A  large  majority  of  teachers  in  the  State  will  second 
the  resolution  recently  adopted  by  a  convention  of  London  school- 
masters: "That  half  the  time  previously  given  to  writing  had  been 
given  to  drawing,  with  the  result  that  the  writing^ad  been  better,  and 
the  power  of  drawing  was  a  clear  gain."  This  w^as  in  eighteen  hun- 
dred and  fifty-two,  when  England  was  beginning  the  series  of  experi- 
ments in  art  education  which  has  culminated  in  South  Kensington. 

EVENING   SCHOOLS   FOR   ADULTS.  . » 

The  law  requires  all  towns  of  more  than  ten  thousand  inhabitants  to 
provide  free  instruction  in  drawing  for  mechanics  and  artisans  and  all 
others  who  may  desire  it.  The  law  has  been  in  force  two  years,  and 
nearly  all  the  towns  included  in  its  provisions  have  established  evening 
drawing  schools.  An  exhibition  was  held  in  Boston  in  May,  eighteen 
hundred  and  seventy-two,  when  drawings  from  the  different  classes  were 
exhibited,  and  great  interest  was  thus  awakened  in  the  subject. 

The  report  of  the  committee,  0.  O.  Perkins,  W.  E.  Ware,  and  Walter 
Smith,  appointed  to  examine  the  drawings,  affirms  the  entire  success  of 
the  scheme,  as  judged  by  practical  benefits,  and  suggests  the  necessity 
of  large  provision  of  models  and  art  examples  for  future  classes. 
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GENERAL   IDEA. 


The  general  grounds  of  public  polity  upon  which  these  classes  are 
deemed  necessary  and  expedient  have  been  thoroughly  traversed.  They 
belong  in  the  same  category  as  public  libraries  and  reading  rooms.  The 
library  is  needed  as  a  force  to  influence  the  faculties  which  the  school 
has  wakened  and  partially  trained,  and  to  guide  them  towards  truth 
and  justice.  The  drawing  school  is  needed  to  carry  forward  the  art 
training,  begun  in  schools,  to  large  and  beneficent  results  in  quickened 
invention  and  improved  taste.  If  this  art  training  has  been  neglected 
in  school,  the  drawing  class  offers  the  community  a  chance  to  rectify 
the  mistake.  Drawing  is  regarded  in  this  movement,  not  as  an  accom- 
plishment for  a  few  gifted  individuals,  but  as  a  necessity  in  the  future 
for  every  first-rate  artisan. 

WHO   ATTEND    THESE    CLASSES. 

Two  sorts  of  pupils  have  appeared  in  them:  First,  those  who  are  dis- 
posed to  undertake  a  general  art  training,  so  as  to  learn  to  draw  from 
models,  free-hand,  without  reference  to  any  immediate  practical  benefit. 
In  this  class  are  teachers,  engravers,  architects,  stonecutters,  and  others. 
The  main  point  in  the  training  of  such  persons  is  discipline  of  the  sense 
of  form  and  proportion  by  carefully-studied  exercises.  The  second 
class  consists  of  artisans  of  all  sorts,  mainly  machinists  and  carpenters, 
who  have  no  time,  or  think  they  have  none,  for  sheer  art  training,  but 
want  a  knowledge  of  instrumental  drawing  which  will  be  of  immediate 
use  in  business.  Statistics  of  the  Worcester  Class  of  eighteen  hundred 
and  seventy  show  some  interesting  results.  The  class  numbered  one 
hundred  and  forty-five — one  hundred  and  thirty-six  men  and  nine  women. 
In  respect  of  age,  there  were  one  over  sixty,  two  between  fifty  and 
sixty,  four  between  forty  and  fifty,  twenty-eight  between  thirty  and 
forty,  sixty-one  between  twenty  and  thirty,  and  forty-nine  under  twenty. 
In  respect  of  occupation,  there  were,  of  machinists,  forty- two;  carpen- 
ters, twenty-six;  pattern  makers,  seven;  architects,  four;  while  the 
others  represented  thirty  different  trades  and  occupations. 

More  than  half  the  class  walked  two  miles  to  get  the  lessons;  two 
thirds  of  them  were  usually  in  their  seats  a  half  hour  before  the  lesson 
began;  and  three  fourths  of  them  were  present  at  the  last  lesson  as 
punctually  as  at  the  first. 

In  eighteen  hundred  and  seventy-one  there  were  two  hundred  and 
fifty,  representing  as  great  a  variety  of  age  and  occupation  as  the  first 
class.     Other  towns  in  the  State  have  a  similar  record. 

TESTIMONY   TO   THE   NEED    OF   ART   EDUCATION. 

The  statistics  just  given  furnish  strong  evidence  of  the  widely-felt 
need  of  these  drawing  classes.  Other  corroborative  evidence  is  abund- 
ant. Mr.  E.  P.  Morgan,  mechanic  engineer  of  the  Saco  Water-power 
Machine  Shop,  says:  "Through  the  inability  of  our  workmen  to  under- 
stand  a  workingrdrawing,  hundreds  of  dollars  are  lost  every  year  in 
this  establishment."  Commenting  on  this,  Mr.  Bartholomew,  of  Boston, 
says:  "  What  is  true  in  this  case  is  true  of  our  manufacturing  establish- 
ments all  over  the  land.  The  time  lost  in  doing  that  which  must  be 
done  again  because  of  error,  the  loss  of  material  and  of  power,  the 
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wear  and  tear  of  tools  to  no  good  purpose,  the  time  of  engineers  and 
foremen  spent  in  explaining  drawings  which  would  have  been  under- 
stood at  a  glance  had  the  workmen  been  instructed  in  drawing,  and  the 
time  consumed  in  listening  to  these  explanations,  cost  the  country,  it  is 
safe  to  say,  millions  of  dollars  annually."  ^ 

Mr.  C.  H.  Morgan,  Superintendent  of  the  Washburn  &  Moen  Manu- 
facturing Company,  Worcester,  Massachusetts,  says:  "When  a  boy,  I 
was  one  of  a  class  of  thirteen  who  spent  all  their  leisure  time  in  study- 
ing drawing.  At  the  present  time  every  one  of  that  class  has  attained 
to  an  important  position,  either  as  manufacturer  or  manager;  and  each 
has  owed  his  power  to  seize  the  opportunity  of  his  advancement  to  his 
knowledge  of  drawing." 

,  Professor  C.  O.  Thompson,  of  the  Worcester  Free  Institute,  says:  "It 
is  estimated  that  the  productive  efficiency  of  every  machine  shop  would 
be  increased  thirty-three  per  cent  if  every  journeyman  could  read  any 
common  working-drawing  and  work  by  it." 

Professor  Bail,  of  Yale  College,  says:  "At  the  conclusion  of  a  lesson 
in  drawing,  gray-haired  mechanics  have  often  almost  overpowered  me 
with  thanks,  saying,  *This  lesson  is  worth  hundreds  of  dollars  to  me;* 
or  <  I  shall  work  better  ali  my  life  for  this.' " 

Abundant  evidence  of  the  same  sort  is  contained  in  a  pamphlet  enti- 
tled "Papers  on  Drawing,"  issued  by  the  Massachusetts  Board  of  Edu- 
cation in  eighteen  hundred  and  seventy. 

It  is  an  important  consideration  that  progress  in  ability  to  read  a 
drawing  is  vastly  more  rapid  than  in  skill  to  make  one. 


PLAN. 

The  plan  pursued  varies  but  little  in  the  different  towns.  The  whole 
number  of  lessons  averages  thirty  each  Winter.  All  beginners  have  ten 
lessons  in  freehand.  There  are  three  lessons  in  horizontal  and  vertical 
lines,  and  plain  and  ornamental  forms  composed  of  those  lines;  three 
lessons  in  curves;  two  lessons  in  perspective;  two  lessons  in  review  of 
all  these. 

An  important  point  here  is,  not  to  dwell  on  the  mere  practice  of  draw- 
ing straight  lines.  All  drawing  consists  of  lines,  and  these  may  as  well 
be  drawn  in  some  relation  one  to  another  as  isolated.  After  the  pre- 
liminary ten  lessons,  there  will  be  some  persons  in  this  class  who  will 
prefer  to  devote  themselves  to  freehand  work.  Let  such  form  a  class 
and  go  on.  They  can  begin  at  the  sixteenth  lesson,  drawing  from  ob- 
jects. Others  will  insist  on  instruction  in  "drawing  to  a  scale,"  as  it  is 
called — i,  e.,  making  plans,  elevations,  and  projections.  In  the  instruc- 
tion of  these  persons,  a  good  part  of  the  time  is  spent  in  learning  the 
elements  of  descriptive  geometry — i.  e.,  the  method  of  representation 
of  any  object  in  horizontal  and  vertical  projections  in  any  position. 
Each  lesson  occupies  an  hour  and  a  half. 

An  important  fact  here  is,  that  ordinary  mechanics  and  artisans  need 
not  be  reduced  to  the  barren  labor  of  copying  either  drawings  or  ma- 
chines. It  is  possible  to  give  them  clear  notions  of  the  principles  by 
which  all  solid  objects  are  represented  on  a  flat  surface.  This  is,  in 
fact,  the  only  hopeful  kind  of  instruction  for  them. 

Copying,  in  any  strict  sense,  should  not  be  allowed  in  any  of  these 
classes.  The  pupils  should  see  the  teacher  work  at  the  blackboard. 
The  process  is  the  important  thing  for  them,  rather  than  the  result.  The 
difference  between  this  method  and  working  from  copies  is  exactly  an- 
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alogous  to  that  between  translating  a  page  of  Latin  with  or  without 
the  aid  of  a  translation. 

After  the  first  Winter  in  any  town  there  will  arise  a  necessity  for  an 
advanced  class  in  freehand  drawing,  tbe  same  in  mechanic  drawing, 
and  in  certain  cages  for  instruction  in  special  branches,  as  carpentering, 
ship  construction,  etc. 

AUXILIARIES. 

Teachers. — It  is  found  that  good  draughtsmen  do  not  necessarily  make 
good  teachers.  Attendance  at  a  technic  school  or  a  normal  class,  at 
least,  is  indispensable.  A  good  teacher  commands  ten  dollars  an  even- 
ing  for  his  services. 

Models, — Sets  of  models  for  the  freehand  classes  and  for  schools  are 
made,  after  designs  by  Walter  Smith,  at  the  workshop  of  the  Worcester 
school.  A  collection  of  models  for  the  mechanic  classes  can  be  obtained 
for  the  asking  in  any  l^rge  manufacturing  town.  It  will  consist  mainly 
of  patterns  and  eastings  of  parts  of  machines.  Good  models  are  indis- 
pensable. 

Utensils, — The  town  furnishes  a  room,  warmed  and  lighted,  and  equips 
it  with  tables  and  models.  The  pupil  provides  drawing-board,  paper, 
instruments,  etc. 

Books, — For  teachers,  Mr.  Walter  Smith  has  published  his  address  at 
Lewistown,  before  the  American  Institute  of  Instruction;  The  Teachers' 
Companion,  designed  to  accompany  the  models;  and  Art  Education,  or 
Lowell  Lectures  of  eighteen  hundred  and  seventy-one.  He  is  prepar- 
ing a  series  of  text  books  on  freehand,  perspective,  and  model  drawing. 
Teachers  of  mechanic  drawing  will  get  very  valuable  aid  from  a  set  of 
lessons  given  at  the  Ecole  de  Dessin  in  Paris,  by  MM.  Petitcolui  and 
Chaumont. 

Art  Museums, — The  great  need  beyond  all  others,  the  great  result 
which  all  this  work,  at  present  so  interesting,  is  to  accomplish,  ia  the 
establishment  of  an  art  museum  at  every  important  manufacturing  cen- 
ter. Such  a  museum  is  in  progress  at  Boston.  When  it  is  completed, 
art  education  will  begin  in  earnest. 

STATE   NORMAL   ART   SCHOOL. 

This  institution  was  established  by  legislative  action  in  eighteen  hun- 
dred and  seventy-three,  it  having  become  evident  that,  if  drawing  was  to 
be  successfully  taught  in  the  public  schools,  provision  must  be  made  for 
the  training  of  competent  teachers 

Its  specific  aim  is  to  prepare  teachers  for  the  industrial  drawing 
schools  of  the  State,  who  may  also  superintend  instruction  in  drawing 
in  the  public  schools.  In  the  future  it  may  be  necessary  to  provide  for 
high  skill  in  technic  drawing  and  fine  art  culture,  but  the  immediate 
pressing  demand  is  for  teachers  who  know  thoroughly  the  elementary 
subjects  and  can  teach  them  with  fair  intelligence.  This  demand  the 
school  will  aim  to  supply  by  providing,  at  the  outset,  training  in  elemen- 
tary studies  only,  making  this,  however,  as  complete  and  practical  as 
circumstances  will  admit. 

Gonditions  of  admission, — For  the  first  year,  connection  with  the  pub- 
lic schools  or  with  the  industrial  evening  classes  in  the  State  will  be  a 
condition  of  admission.  Bat  if  this  class  of  applicants  should  not  6ll 
the  school,  the  complement  will  be  made  up  of  the  most  promising  can* 
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didates  resident  in  the  State  who  declare  their  intention  to  become 
teachers  of  drawing.  If  there  is  still  room,  others,  residents  or  non- 
residents, may  be  admitted.  In  every  instance,  however,  an  examina- 
tion in  freehand  drawing  will  precede  admission,  and  only  those  who 
show  an  aptitude  for  drawing,  with  some  proficiency  in  its  elements, 
can  be  received. 

Course  of  instruction, — The  course  for  the  first  year  only  is  determined. 
During  this  year  there  will  be  careful  individual  instruction  in  freehand 
drawing,  painting,  and  designing.  Instrumental  industrial  drawing  will 
be  taught  by  lectures,  with  blackboard  illustrations,  which  method  will 
also  be  pursued  in  the  instruction  in  architecture,  machine  drawing, 
orthographic  projection,  isometric  projection,  projection  of  shades  and 
shadows,  geometric  drawing,  and  perspective. 

The  school  year, — The  school  year,  which  began  November  sixth,  eigh- 
teen hundred  and  seventy-three,  will  terminate  May  ninth,  eighteen 
hundred  and  seventy-four,  the  sessions  for  ordinary  students  being  on 
Mondays,  Tuesdays,  Thursdays,  and  Fridays  of  each  week,  from  nine 
A.  M.  to  two  p.  M.,  and  from  three  to  ^vq  and  seven  to  nine  P.  M.  Stu- 
dents engaged  in  teaching  drawing  are  required  to  attend  four  of  these 
sessions  per  week;  and  those  not  so  engaged,  eight  sessions  per  week. 
For  teachers  of  the  State  normal  schools,  a  special  session  is  held  on 
Wednesday  of  each  week,  from  three  to  five  p.  m. 

Examinations  and  diplomas, — To  secure  permission  to  be  examined  for 
a  diploma,  each  student  must  submit  twenty-four  exercises,  the  subjects 
of  which  are  indicated  in  a  printed  list  of  diploma  works.  These  ex- 
ercises are  to  show  whether  the  student  possesses  the  manipulative 
skill  necessary  to  teach  drawing.  If  they  should  be  approved,  the  stu- 
dent will  be  allowed  to  offer  himself  for  the  diploma  examination  held 
at  the  close  of  the  annual  session.  This  being  passed  satisfactorily,  a 
diploma  will  be  given  testifying  to  the  scientific  and  artistic  qualifica- 
tions of  the  holder  to  give  instruction  in  elementary  drawing. 

Should  a  student  fail  to  pass  on  any  subject,  he  may  present  himself 
again  at  a  subsequent  examination,  the  subjects  already  passed  being 
recorded  in  his  favor;  but  he  cannot  receive  the  diploma  of  the  school 
until  all  the  subjects  given  out  for  examination  have  been  passed  suc- 

Demand  for  such  a  school, — Four  months  after  the  opening  of  the 
school  two  hundred  applications  for  admission  had  been  received.  The 
Superintendent,  indeed,  estimates  that  if  all  the  needed  conveniencies 
were  given,  such  a  school  must  open  next  year  with  five  hundred  pupils. 
He  says  that  he  has  in  his  desk  applications  from  many  colleges  and  uni- 
versities in  several  States  for  accomplished  teachers  of  art,  to  which  he 
is  unable  to  make  any  favorable  response,  from  lack  of  present  trained 
materiel,  and  fears  that  such  materiel  cannot  be  prepared  in  less  than  four 
years  with  the  instrumentality  already  in  his  hands. 

He  expresses  a  hope  that  America  may  yet  have  an  institution  kindred 
with  the  great  industrial  art  schools  of  European  States,  which  may, 
through  its  graduates,  affect  the  value  and  beauty  of  every  branch  of 
industry. 
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SCHOOL  LESSONS  IN  HOUSEHOLD  ECONOMY. 


By  MRS.  WILLIAM   SHAEN. 

[Reprinted,  with  additions,  in  "Good  "Words '^  for  November,  1871,] 


It  is  rather  a  perilous  undertaking  just  now  to  propose  a  .fresh  sub- 
ject of  instruction  for  girla.  A  little  while  ago,  every  one  was  asking 
what  new  branches  of  knowledge  could  best  be  introduced  into  our, new 
educational  schemes;  now  the  more  pressing  inquiry  seems  to  be,  what 
topics  can  be  safely  left  out.  Time-tables,  though  elastic,  have  their 
limits;  and  to  squeeze  a  due  amount  of  science,  art,  and  general  culture 
into  the  hours  between  breakfast  and  tea-time,  while  leaving  sufficient 
space  for  play  and  physical  training,  is  not  an  easy  task.  Before  the 
ground  is  entirely  occupied,  however,  I  should  like  to  bespeak  a  place 
for  an  unpretending  subject,  which  seems  likely  to  be  kept  out  of  sight 
by  the  crowd  of  more  imposing  studies.  Housekeeping  may  be  a  com- 
monplace matter,  but  it  is  the  one  art  which  every  wohian  is  certain  to 
have  to  practice  at  some  time  in  her  life,  and  a  knowledge  of  it  ought 
surely,  therefore,  to  be  secured  to  her,  as  an  essential  part  of  her  edu- 
cation. And  if  the  startling  calculation  be  correct,  that  English  middle- 
class  girls  commonly  devote  about  ^ve  thousand  hours  of  their  school 
life  to  the  piano,  as  against  six  hundred  given  to  arithmetic,  one  cannot 
help  thinking  that  a  small  slice  off  the  thousands  might  well  be  spared 
for  teaching  them  how  to  take  care  of  their  future  homes. 

As  to  what  housekeeping  consists  in,  there  seems,  however,  to  be  con- 
siderable difference  of  opinion.  Gentlemen  are  apt  to  identify  it  with 
cooking,  and  in  the  outpourings  of  masculine  discontent  which  from 
time  to  time  effervesce  in  the  newspapers,  we  usually  see  it  taken  for 
granted  that  "good  cookery  is  the  want  of  the  age/'  bad  dinners  the 
bane  of  English  life,  and  the  best  housewife  she  who  has  best  studied 
Francatelli  or  Cre-fydd.  Ladies  do  not  often  take  so  low  and  narrow  a 
view  of  the  matter;  but  even  they  are  not  quite  agreed  as  to  the  scope  of 
the  occupation.  Many  look  upon  it  as  a  small  affair,  to  be  disposed  of  in 
ten  minutes  of  a  day  otherwise  devoted  to  culture,  philanthropy,  or 
gossip;  many  more  feel  it  to  be  a  heavy  business,  tasking  and  absorbing 
all  their  powers.  Some  think  that  it  should  be  learnt  exclusively  at 
home;  others  that  it  can  be  studied  to  better  advantage  at  school.  Still, 
we  believe  most  of  us  are  now  convinced  that  the  art,  whatever  it  is, 
ought  to  be  cultivated  somewhat  more  systematically  than  has  hitherto 
been  done;  and  the  present  attempt  to  put  the  subject  in  a  practical 
form  will,  I  trust,  be  candidly  received  by  partisans  of  all  sections — 
from  those  on  the  Extreme  Eight,  who  hold  housekeeping  to  be  the 
Whole  Duty  of  Woman,  and  the  home  trials  of  idle  servants  and  ex- 
tortionate  tradespeople  the  most  appropriate  discipline  for  her  mental 
and  moral  faculties,  to  those  on  the  Extreme  Left,  who  maintain  that 


LI 


145* 

her  powers  are  co- extensive  with  the  entire  range  of  human  endeavor, 
and  that  (like  the  well  known  elephant  to  whom  trees  and  pins  came 
equally  handy)  under  her  management  politics  and  puddings  alike  are 
sure  to  turn  out  well. 

By  far  the  most  formidable  objection  to  teaching  domestic  economy  in 
schools  comes  from  those  who  condemn  all  technical  training  whatever, 
as  tending  to  lower  the  tone  of  education  and  degrade  its  aims.  This 
evil  can  hardly  arise,  however,  unless  the  special  aims  are  allowed  to 
usurp  the  place  of  the  higher  and  larger  ones;  and  in  point  of  fact, 
much  that  is  technical  is  necessarily  included  in  all  education,  however 
liberal.  The  pence-table  is  technical  knowledge,  absolutely  necessary 
in  England,  utterly  useless  elsewhere;  but  we  do  not  on  that  account 
decry  it  in  favor  of  the  multiplication  table,  which  holds  good  for  all 
humanity;  we  teach  them  both.  And,  in  the  same  way,  to  give  girls 
the  special  kinds  of  knowledge  that  fit  them  for  their  special  duties  as 
wives  and  mothers,  need  in  no  degree  interfere  with  their  general  intel- 
lectual development,  which  has  aims  of  its  own.  The  admirable  scheme 
of  instruction  adopted  last  Summer  by  the  London  School  Board  in- 
cludes domestic  economy  in  its  carefully  sifted  list  of  discretionary  sub- 
jects, although  its  whole  plan  is  evidently  designed  to  raise  the  standard 
of  primary  education  above  what  is  merely  required  for  earning  a 
livelihood. 

If,  however,  girls  are  to  be  really  taught  how  to  take  care  of  a  house, 
and  of  the  people  who  live  in  it,  they  should  begin  at  the  beginning  of 
the  subject;  and  in  this  way  many  things  will  come  easy  to  them, 
which  present  a  mere  tangle  of  difficulties  when  taken  up  at  the  wrong 
end. 

I.  Mouse  Fittings. — In  the  first  place,  they  ought  to  understand  some- 
thing of  the  internal  construction  of  a  house,  and  of  what  builders  call 
its  "fittings."  The  mechanism  connected  with  water  supply,  gas,  and 
bells  could  be  easily  explained  to  them,  as  well  as  the  construction 
of  a  kitchen-range;  and  their  notions  of  hydrostatics  and  pneumatics 
would  be  all  the  clearer  for  an  actual  inspection  of  ball-cocks  and 
cisterns,  ovens  and  dampers.  Smoky  chimneys  may  seem  too  transcend- 
ental a  subject  for  a  school-room;  but  without  diving  into  its  deeper 
mysteries,  young  people  might  be  told  the  commonest  causes  and  cures 
of  this  calamity,  including  the  wise  and  unwise  modes  of  lighting  a  fire 
and  putting  on  coals.  Nor  would  any  special  apparatus  be  required  for 
instruction  of  this  kind.  Visible  defects  and  their  practical  consequences 
strike  the  imagination  much  more  forcibly  than  successful  experiments 
performed  upon  a  lecture- table;  and  to  illustrate  these  lessons,  a  kitchen- 
range  or  ventilator  that  did  not  work  well,  would  be  far  preferable  to  a* 
faultless  one.  Any  ordinary  house  with  its  ordinary  grievances  of  gas- 
escapes  and  leaking  pipes,  bells  that  will  not  ring,  shutters  that  will  not 
shut,  and  windows  that  will  not  open,  would  furnish  abundant  examples; 
and  if  ordinary  housekeepers  had  more  knowledge  on  these  matters, 
they  would  no  longer  be  at  the  mercy  of  every  workman  coming  in  "t© 
do  a  job,"  or  of  every  cook  declaring  that  "the  oven  wouldn't  draw." 
Speculative  builders  might  find  it  a  less  profitable  investment  to  ran  up 
cheap  and  showy  "  residences  "  with  unsound  roofs  and  shaky  floors,  if 
young  couples,  when  looking  out  for  an  earthly  paradise,  were  on  their 
guard  against  the  wiles  of  the  tempter;  and  paradise  might  prove  a  Iea« 
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expensive  luxury  if  every  Eve  had  the  good  sense  to  prefer  a  dry  and 
well  built  cottage  to  a  damp  and  tottering  villa. 

2.  Furniture. — It  may  seem  pedantic  to  insist  that  school  girls  should 
not  only  be  taught  what  houses  are  made  of,  but  also  how  furniture  is 
put  together;  yet  surely  the  construction  of  our  tables  and  chairs  is  as 
important  to  us  as  that  of  multivalve  and  bivalve  shells,  and  decidedly 
easier  to  remember.  The  difference  between  good  carpentering  with  its 
mortising  and  dovetailing,  and  the  bad  joinery  in  which  nails  and  glue 
form  the  chief  means  of  adhesion,  may  be  seen  by  merely  comparing 
the  workmanship  of  a  well-made  and  an  ill-made  work-box;  and  half  an 
hour's  lesson  over  pots  and  pans,  brooms  and  kitchen  utensils,  would 
give  a  girl  an  amount  of  insight  into  common  things  which  it  often 
takes  years  of  costly  experience  for  her  to  acquire  in  after  life.  We 
can  imagine  the  consternation  in  some  of  our  huge  fiu'nishing  estab- 
lishments, if  the  young  brides  who  now  give  their  orders  with  such 
sweet  unconsciousness,  were  beheld  turning  up  chairs  and  pulling  out 
drawers  to  examine  the  merits  of  the  joinery,  or  peering  into  saucepans 
and  coal  scuttles  to  see  how  they  would  stand  wear  and  tear.  And  per- 
haps  the  alarm  might  be  equally  great  in  the  kitchen  if  it  were  dis- 
covered that  "  mistress  "  knew  exactly  how  long  things  ought  to  last, 
as  well  as  how  they  ought  to  be  kept  meanwhile,  and  objected  to  the 
rapid  destruction  which  now  goes  on  often  less  from  willful  careless* 
ness  than  from  simple  want  of  intelligence  alike  in  servants  and  in  those 
who  direct  them. 

3.  Gleaning. — We  now  come  to  one  of  the  most  important  branches 
of  household  management,  yet  one  which  scarcely  any  lady  ever  at- 
tempts to  acquaint  herself  with  in  a  systematic  manner.  To  keep  thor- 
oughly clean  all  the  various  materials  composing  a  house-interior  and 
its  furniture  is  evidently  a  complicated  art,  requiring  considerable 
knowledge,  zeal,  and  skill;  and  yet  we  are  content  to  leave  it  all  to 
uneducated  maids  who  have  never  heard  of  Miss  Nightingale's  "  Notes 
on  Nursing,"  have  no  horror  of  organic  matter,  and  are  quite  content 
if  they  wipe  the  dust  off  mantelpieces  and  what-nots,  while  leaving  it 
in  thick  layers  upon  the  tops  of  wardrobes,  bedsteads,  picture- frames, 
and  all  surfaces  out  of  sight.  We  send  our  things  to  a  laundress  once 
a  week,  and  consider  them  fit  to  wear  when  they  come  home  again, 
though  probably  in  the  interval  they  have  merely  been  passed  through 
a  little  colored  water,  and  dried  and  ironed  in  a  close  room.  It  is  true 
that  we  shudder  as  we  read  "Dust  and  Disease,"  and  almost  wonder 
to  find  ourselves  still  alive  after  having  breathed  for  so  many  years  the 
noxious  compound  of  detritus  and  gases  called  air;  but  as  we  close  the 
book  w-e  relapse  into  a  vague  hope  that  the  world,  after  all,  may  not  be 
quite  so  bad  a  place  as  Professor  Tyndall  paints  it,  and  after  a  tew  faint 
efforts  at  improvement,  we  allow  our  rooms  to  resume  their  accustomed 
grittiness.  Whether  it  is  possible  ever  to  keep  a  town  house  really  clean, 
is,  I  admit,  an  open  question;  but  until  refined  and  intelligent  women 
give  their  minds  to  it,  we  cannot  even  tell  how  much  may  be  done,  and 
how  much  must  be  despaired  of. 

And  the  diflSculty  is  an  increasing  one.  If  we  compare  our  lot  with 
that  of  our  grandmothers  in  their  sparely-furnished  parlors  and  simpler 
mode  of  life,  we  see  that  their  task  was  a  much  easier  one  than  ours  is. 
We  crowd  our  drawing  rooms  with  ottomans,  curtains,  and  knick- 
knacks,  and  our  nurseries  with  toys,  while  our  dress  grows  more  mul- 
tifarious and  cumbersome  every  day;  in  fact,  in  our  English  love  of 
comfort,  we  go  on  surrounding  ourselves  with  ever  fresh  conveniences, 
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until  we  hardly  know  which  way  to  turn.  Now  all  these  conveniences 
have  one  quality  in  common,  that  they  «  collect  the  dirt,"  as  servants 
say,  and  thus  they  make  fresh  trouble  for  us  on  the  one  hand,  while 
designed  to  save  it  on  the  other,  I  do  not  urge  that  the  young  ladies 
of  a  household  should  actually  dust  the  china  or  brush  the  curtains, 
though  they  might  do  worse  things;  but  they  certainly  ought  to  know 
the  right  way  of  cleansing  everything  in  a  house,  from  floors  and  walls 
to  crockery  and  stew-pans;  should  watch  the  processes  and  examine  the 
results.  ~  Many  m^tresses  cannot  recognize  defective  cleaning  even  when 
it  is  before  their  eyes,  and  are  quite  satisfied  if  they  see  a  pail  of  water 
carried  about,  though  the  boards  may  have  been  only  smeared  instead  of 
scrubbed.  For  ignorance  of  this  kind,  at  least,  the  remedy  is  not  far  to 
seek;  and  when  ladies  know  better  how  to  superintend,  probably  they 
will  find  servants  more  willing  to  execute. 

4.  Food. — Comparatively  well  trodden  ground  here  lies  before  us. 
All  allow  that  women  ought  to  know  more  or  less  of  cookery,  and  in 
some  schools,  the  physiology  of  nutrition,  with  its  relation  to  the  chief 
articles  of  food  in  common  use,  is  now,  most  wisely,  included  among  the 
subjects  of  instruction.  This  forms  an  excellent  foundation,  and  there 
is  surely  no  reason  why  the  pupils  should  not  next  be  taught  how  to 
judge  of  the  good  and  bad  qualities  of  these  articles  themselves,  which 
is,  in  fact,  the  art  of  marketing.  Samples  of  most  of  them,  such  as 
milk,  bread,  butter,  and  groceries  of  all  sorts,  should  be  shown  and  ex- 
amined, accompanied  by  specimens  of  the  commoner  adulterated  forma 
of  these.  Teaching  of  this  kind  might  be  made  to  fit  in  with  the 
scientific  object  lessons  so  strongly  recommended  by  Professor  Huxley; 
and  the  girls  would  care  none  the  less  for  their  chemistry  when  they 
found  that  marmalade  and  bonbons  came  within  its  range.  Fraudulent 
tradesmen,  too,  might  have  misgivings  if  they  discovered  that  in  every 
girls'  school  in  the  parish,  samples  of  their  deceptive  wares  were  being 
passed  from  hand  to  hand,  and  sharply  scrutinized  by  bright  and  know- 
ing eyes. 

Here,  however,  a  serious  difficulty  comes  across  our  path.  Meat  and 
game,  fish  and  vegetables,  could  not  well  be  exhibited  at  an  object  les- 
son; yet  if  our  dinner-tables  are  to  reap  the  benefit  of  our  teaching, 
these  important  items  must  not  be  omitted.  We  all  know  the  uncivil 
comparisons  that  some  gentlemen  are  apt  to  draw  between  club  dinners 
and  home  ones,  and  how  it  hurts  a  wife's  feelings  to  be  told  on  making 
a  rueful  apology  for  waxy  potatoes:  "Well,  I  know  nothing  of  your 
greengrocer  except  his  bills;  but  I  always  get  capital  potatoes  at  the 
club."  Perhaps  the  wife  sighs,  and  wishes  she  knew  where  the  club 
steward  bought  his  supplies;  but  is  met  by  the  cutting  remark;  "  Well, 
you  ought  to  know  as  much  about  shopping  as  he  does,  I'm  sure."  Now, 
alas  1  this  is  perfectly  true;  but  the  question  is,  How  is  she  to  do  it? 
Without  attempting  an  answer,  I  will  only  ask,  Why  should  not  girls 
learn  all  these  matters  of  detail  during  the  years  when  they  have  no 
cares  to  hamper  them?  Is  it  too  Utopian  to  suggest  that  a  competent 
teacher  might  take  her  class  to  a  market  just  as  simply  as  they  are  now 
often  taken  to  a  museum,  and  in  this  way  might  give  them  all  necessary 
information  upon  the  spot? 

The  art  of  keeping  food  in  a  wholesome  and  palatable  condition  is 
quite  as  important  as  that  of  marketing,  and  as  seldom  taught.  Young 
housewives  pick  up  a  little  knowledge  of  it  for  themselves  when  they 
come  to  have  a  larder  and  a  store-room  of  their  own ;  but  it  could  be 
learnt  much  more  systematically  at  school,  where  it  might  be  linked  on 
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to  lessons  in  chemistry.  The  well-worn  topic  of  cookerj^  may  be  passed 
over  with  only  one  remark,  namely:  that  while  practice  should  not  be 
neglected,  it  is  still  more  essential  that  the  principles  of  all  culinary 
processes  should  be  thoroughly  understood.  Those  of  leavening,  baking, 
roasting,  and  the  other  usual  modes  of  preparing  food,  ought  to  be  so 
mastered,  that  a  girl,  when  an  ill-dressed  dish  appears  upon  the  table, 
should  not  only  be  able  to  point  out  its  delects,  but  also  to  tell  (or,  at 
least,  to  guess,)  whence  they  have  arisen.  It  is  of  much  more  conse- 
quence, for  instance,  that  she  should  know  the  three  commonest  causes 
for  suet  pudding  turning  out  heavy,  than  that  she  sh^Id  have  made  a 
dozen  apple  dumplings  herself  in  as  bewitching  a  white  apron  as  ever 
Ruth  Pinch  wore,  especially  as  two  of  these  causes  do  not  come  into 
operation  until  after  she  has  left  the  kitchen.  Many  young  women  who 
are  wise  about  soups  for  the  poor  and  beef  tea  for  invalids,  have  been 
taught  nothing  about  the  management  of  a  kitchen  fire,  a  matter  on 
which  the  success  and  punctuality  of  all  meals  so  much  depend,  and  are 
entirely  at  the  mercj'  of  their  cook's  excuses  for  every  scorched  joint 
and  burnt  or  tepid  sauce.  Besides,  it  is  not  until  a  housewife  has  mas- 
tered the  rudiments  of  the  subject  that  she  has  leisure  to  review  her 
resources  and  to  display  a  little  variety  in  her  everj^-day  menus;  and 
we  all  know  how  it  helps  to  raise  the  family  spirits  and  smooth  the 
family  temper  when  dinner  is  a  time  for  pleasant  surprises  instead  of 
depressing  monotony.  It  would  be  superfluous  to  go  into  the  details  of 
a  subject  on  which  practical  experience  so  abounds,  and  good  books  are 
so  plentiful;  but  a  teacher  should  take  care  that  her  pupils  appreciate 
its  full  extent  and  respect  it  accordingly,  and  do  not  imagine  good  cook- 
ery to  be  a  mere  affair  of  clever  recipes  for  cheap  or  dainty  dishes. 

Nor  must  actual  practice  be  undervalued,  though  it  has  hitherto  often 
been  cultivated  to  the  neglect  of  theory  in  this  branch  of  household 
education;  and  the  whole  result  has,  therefore,  been  unintelligent  and 
incomplete.  To  the  poor  the  importance  of  experimental  knowledge  of 
culinary  matters  is  so  great,  that  undoubtedly  practical  teaching  in 
cookery  ought  to  be  given  in  all  primary  schools,  where  the  expense  it 
involves  does  not  form  an  insuperable  difficulty;  and  any  available 
spare  funds  could  hardly  be  more  usefully  employed  than  in  providing 
the  appliances  and  materials  required  for  such  instruction.  For  girls  in 
the  middle  class,  training  of  this  kind  is  very  desirable,  and  to  intend- 
ing emigrants  (an  increasing  section  of  the  community)  it  is  indis- 
pensable. 

5.  GlofMng»-—G'iTW  love  of  dress  is  a  stock  subject  for  reprehension, 
but  instead  of  declaiming  against  it,  might  wo  not  endeavor  to  turn  it 
to  account?  In  order  to  improve  their  morals  and  repress  their  vanity, 
we  tell  them  that  dress  is  a  frivolous  concern,  unworthy  of  much  seri- 
ous attention ;  let  us  rather  teach  them  that  it  is  one  involving  some 
duty,  some  trouble,  and  a  good  deal  of  pleasure.  They  are  quite  right 
in  taking  pains  to  "  look  nice,"  and  when  they  are  grown  up,  and  have 
families  ot  their  own,  their  children  ought  to  look  nice  too;  but  whole- 
eomeness,  comfort,  and  economy  will  have  to  be  thought  of  as  well  as 
beauty,  and  if  our  young  housewives  are  to  know  how  to  secure  all  these, 
some  little  preparation  is  needed  to  fit  them  for  their  task.  Mere  passive 
obedience  to  dressmakers  and  milliners  is  by  no  means  a  sufficient  qual- 
ification. The  amount  of  preparation  needed  would,  of  course,  depend 
to  some  extent  on  the  social  position  of  the  pupils;  but  all  should  un- 
derstand the  general  principles  of  cutting  out,  and  should  know  some- 
thing of  the  different  materials  employed.     They  might  be  shown,  for 
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instance,  the  respective  advantages  of  linen  and  cotton  fabrics,  and  why 
it  is  that  the  dearer  kinds,  with  their  round  even  thread,  and  loose  open 
texture,  wear  better  and  wash  cleaner  than  the  cheaper  qualities,  with 
their  flattened  fiber  and  close  pasty  make,  though  the  latter  "  look  finer 
for  the  money,'*  Shopping  does  not  come  to  us  by  nature,  whatever  our 
enemies  may  say;  it  is  an  accomplishment  we  have  to  learn.  Good  taste 
is,  perhaps,  a  thing  that  it  is  impossible  to  teach;  but  if  girls  were  led 
to  see  the  relation  of  clothing  to  health  and  gracefulness,  such  fashions 
as  tight  lacing,  high  heels,  and  the  Grecian  bend  would  be  looked  upon 
with  repugnance,  as  well  as  disapproval. 

Plain  sewing  is  an  art  which  every  woman  can  and  ought  to  carry  to 
perfection,  and  as  it  is  the  only  one  in  the  whole  range  of  education,  mas- 
culine or  feminine,  in  which  this  high  ideal  is  attainable,  let  us  make  the 
most  of  our  distinction.  Of  late  years  it  has  been  somewhat  neglected, 
but  no  girl  ought  to  leave  school  without  having  thoroughly  mastered 
it,  from  the  rudimentary  hemming  up  to  the  higher  branches  of  Mend- 
ing, Patching,  and  Darning.  These  require  not  only  manual  dexterity, 
but  also  inventiveness,  power  of  adaptation,  and  common  sense  to  judge 
what  is  worth  doing,  and  what  is  labor  thrown  away,  and  are  thus  an 
exercise  of  intellect  no  less  than  of  skill.  The  use  of  a  sewing  machine 
should  also  be  taught,  and  the  principles  of  its  construction  sufficiently 
explained  to  enable  the  pupils  to  use  it  intelligently,  and  with  less  risk 
of  putting  it  out  of  order.  These  machines  seem  hitherto  to  have  been 
employed  rather  to  multiply  the  number  of  stitches  put  into  garments 
than  to  economise  the  time  spent  in  needlework.  This  is  to  be  regretted, 
for  the  occupation  is,  after  all,  but  a  means  to  an  end,  not  an  end  in 
itself.  Dress  was  both  prettier  and  more  convenient  fifteen  years  ago 
than  it  is  now,  though  made  so  much  more  simply  then;  and  if  the  total 
quantity  of  work  put  into  it  could  be  reduced  to  what  it  was  at  that 
time,  the  use  of  machines  would  now  set  free  a  considerable  amount  of 
time  and  labor  which  might  be  employed  advantageouslj'^  in  other  direc- 
tions. The  difficulty  of  turning  the  spare  productive  power  of  women 
earning  their  livelihood  hy  sewing  into  other  and  better  channels,  is  one 
which  does  not  concern  us  here;  but  in  home  life  it  should  be  kept 
steadily  in  view,  that  the  chief  use  of  machines  is  to  diminish  the  whole 
amount  of  time  and  trouble  devoted  to  needlework,  and  thus  to  leave  a 
greater  portion  free  for  more  important  purposes. 

6.  Health. — There  is  a  certain  amount  of  knowledge  on  this  subject 
which  ought  to  be  as  universal  a  part  of  education  as  writing  is;  yet  it 
is  quite  as  important  to  stop  short  at  the  right  point,  and  not  to  direct 
the  attention  of  the  young  too  much  to  their  own  minute  physical 
sensations.  Some  of  the  chief  physiological  laws  of  life  may  be  ex- 
plained to  them,  and  a  good  deal  of  practical  information  can  be  given 
as  to  the  ways  in  which  our  physical  fVell  being  is  affected  by  the  ar- 
rangements of  our  daily  life.  They  should  be  taught,  for  instance,  the 
importance  of  ventilation,  of  good  water  supply,  and  of  admitting  plenty 
of  actual  sunshine  as  well  as  light  into  our  rooms.  Many  of  the  sani- 
tary reasons  for  maintaining  efficient  household  cleanliness,  and  for 
airing  bedding  and  wearing  apparel,  can  also  be  made  clear  to  them; 
and  they  should  be  told  the  first  and  simplest  precautions  to  be  resorted 
to  in  case  of  ordinary  accidents.  Perhaps  there  is  no  great  danger,  as 
yet,  of  teaching  of  this  kind  being  carried  too  far;  still  it  is  a  risk  that 
should  not  be  lost  sight  of,  since  it  would  tend  to  interfere  with  that 
wholesome  unconsciousness  which  is  one  of  the  most  important  ele- 
ments in  the  life  of  children.     We  have  heard  of  an  old  physician  who^ 
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on  being  asked  one  hot  day  whether  he  did  not  want  the  window  opened, 
replied  somewhat  testily:  "Bless  me,  no!  I'm  not  one  of  your  miser- 
able modern  molly-coddles  that  can't  sit  still  in  a  room  five  minutes 
without  beginning  to  fidget  about  ventilation."  Although  far  from 
sharing  his  prejudices,  we  may  admit  that  there  is  a  possibility  of  mak- 
ing young  people  too  fussy  about  matters  of  health,  though  no  doubt 
the  opposite  evil  of  carelessness  and  ignorance  on  such  subjects  is  a  far 
more  common  and  a  more  mischievous  one. 

7.  Money, — Domestic  account-keeping  requires  no  knowledge  of  arith- 
metic beyond  what  is  ordinarily  gained  at  school,  but  the  pupils  should 
be  taught  how  to  keep  a  ledger,  balance  a  cash-book,  check  tradesmen's 
accounts,  and  also  how  to  calculate  averages,  in  order  to  estimate  rates 
of  expenditure.  Probably  it  would  be  unwise  to  attempt  more  than 
this  in  the  higher  grades  of  schools,  but  in  the  primary  ones  it  would 
be  an  excellent  thing  for  the  girls  to  receive  complete  instruction  in  the 
management  of  money,  if  their  parents'  jealousy  did  not  stand  in  the 
way.  All  who  have  seen  much  of  the  poor  know  the  waste  that  often 
goes  on  even  in  respectable  families  from  their  custom  of  letting  money 
slip  through  their  fingers  without  planning  beforehand  how  it  can  best 
be  laid  out.  District  visitors  can  do  little  to  rectify  a  rooted  habit  of 
this  kind,  even  where  they  have  any  right  to  offer  advice;  but  the  elder 
girls  in  a  school  could  easily  be  taught  how,  for  instance,  to  make  the 
most  out  of  a  given  sum  of  wages,  and  at  what  rate  a  household  ought 
to  lay  by  in  Summer  to  provide  for  the  Winter  expenses.  In  the  mid- 
dle classes,  young  women  have  plenty  of  opportunity  for  studying 
economical  matters  at  homo,  but  it  is  to  be  wished  that  they  used  their 
opportunities  better  than  they  usually  do.  They  will  all,  sooner  or 
Jater,  have  the  partial  or  entire  management  of  an  income,  and  they 
need  a  more  adequate  preparation  for  this  than  is  derived  from  the 
spending  of  pin-money.  They  ought  to  have  some  conception,  for  in- 
stance,  of  the  usual  proportion  between  the  different  items  of  domestic 
expenditure;  inexperienced  mistresses,  for  want  of  this,  often  worry 
themselves  causelessly  about  minute  savings^  while  overlooking  large 
sources  of  waste,  any  one  of  which,  if  slopped,  would  supply  enough  to 
cover  the  small  expenses  fretted  at,  and  to  set  the  whole  household  at 
ease.  Young  people  should  also  have  some  idea  of  how  far  an  income 
will  go,  and  should  be  aware  that  its  value  depends  not  only  upon  its 
nominal  amount,  but  upon  its  certainty  or  uncertainty,  the  place  and 
ways  in  which  it  has  to  be  spent,  and  several  other  circumstances. 
Were  knowledge  of  this  kind  more  general  among  women,  it  would 
often  enable  them  to  produce  a  greater  amount  of  comfort  in  daily  life 
out  of  the  same  amount  of  expenditure,  and  the  practice  of  providing 
for  the  future  might  probably  be  carried  out  more  universally  and  sys 
tematically  than  it  now  is,  and  much  needless  anxiety  would  thus  be 
saved.  It  is  uncertainty  on  these  matters,  not  thoughtfulness,  which 
causes  the  fussy  frugality  and  unnecessary  prudence  that  are  sometimes 
mistaken  for  true  economy.  Thrift  means  thriving,  not  pinch ingj 
"waste  nothing,  grudge  nothing,"  is  the  golden  maxim  of  a  housewife. 

The  course  of  instruction  sketched  in  the  preceding  pages  may,  per- 
haps, be  thought  too  meager,  especially  on  the  ornamental  side;  but  if  it 
is  so,  the  materials  for  its  expansion  are  abundant  and  obvious;  in  edu- 
cating, as  in  ciphering,  Addition  is  the  easy  rule  to  practice,  Subtraction 
the  more  difficult  one,  and  Proportion  the  hardest  of  all.  My  great 
fear  has  been  of  proposing  to  attempt  too  much,  as  this  would  not  only 
encroach  on  the  claims  of  higher  studies,  but  might  also  provoke  oppo- 
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sition  from  those  parents  who  are  already  disposed  to  regard  the  whole 
subject  as  a  superfluous  one.  Many  will  bo  ready  to  say  to  us;  "  Surely, 
you  do  not  think  it  necessary  for  girls  of  refined  intellect  to  acquire  all 
the  knowledge  wanted  by  cooks,  grocers,  builders,  and  linen-drapersl** 
We  reply:  "Certainly  not;  it  is  unnecessary  for  the  Queen  to  know 
bow  to  steer  a  ship,  manufacture  a  cartridge,  or  write  a  Chinese  dis- 
patch, but  she  must  be  able  to  insure  that  all  needful  details  are  rightly 
executed  by  those  whose  business  it  is  to  do  so;  and  every  woman 
should  know  how  to  insure  this  in  her  own  sphere,  whether  small  or 
large. 

No  doubt  there  is  a  danger  of  being  too  much  absorbed  by  details, 
and  perhaps  M.  Taine  may  be  right  in  finding  fault  with  English  people 
for  being  over- practical.  When  he  says  that  we  do  too  little  "to 
embellish  life,"  and,  while  giving  us  credit  for  energy  and  persistence, 
accuses  us  of  having  our  minds  stuifed  so  full  of  facts  that  no  room  is 
left  for  ideas,  we  feel  that  there  is  some  truth  in  his  description.  Still, 
we  must  not  forget  that  our  national  characteristics  mark  out  our  strong 
points,  and  that  we  cannot  afford  to  throw  them  away.  If  we  are  to 
emerge  from  our  Philistinism  into  sweetness  and  light,  it  must  be  by 
mastering  the  practical,  not  by  despising  it.  Whatever  else  a  woman 
may  know  or  not  know,  she  has  no  right  to  be  ignorant  of  the  essen- 
tials of  good  housekeeping;  but  these  once  secured,  then  let  her  add  on 
all  that  is  beautiful  as  fast  as  her  powers  will  admit — flowers,  and  pic- 
tures, and  music,  sweet  sights,  and  scents,  and  sounds.  Indeed,  she  can 
hardly  possess  a  talent,  from  gardening  Tip  to  play- writing,  that  may 
not  in  some  way  help  to  embellish  home-life  and  brighten  home-pleasures; 
and  if  she  will  enlarge  the  circle  of  her  aesthetic  sympathies,  and  admit 
house-decoration  within  the  domain  of  ladies'  fancy  work,  she  ma^^  soon 
find  enough  to  do.  Why  should  she  not  paint  the  birds  and  flowers  she 
knows  best  on  the  panels  of  a  door  or  the  border  of  a  paper,  and  carve 
her  own  brackets  and  fern  stands?  Her  work,  however  imperfect, 
would  at  least  be  more  amusing  to  look  at  than  the  machine-made  pat- 
terns and  mock  medieval  furniture  of  which  we  are  so  tired,  and  even 
its  very  defects  would  enable  her  to  appreciate  the  good  work  of  real 
artists  with  a  quite  new  delight. 

Some  very  judicious  persons  object  altogether  to  giving  the  systematic 
instruction  here  recommended  to  girls  while  at  school,  on  the  ground  that 
it  would  have  a  tendency  to  make  them  self-important  at  home,  and  im- 
agine that  they  knew  more  about  housekeeping  than  their  mothers  did. 
This  would  be  a  serious  evil  if  it  arose,  but  much  might  be  done  to  prevent 
its  occurrence.  And  the  danger  is,  perhaps,  not  so  great  as  it  might 
appear  at  first  sight;  for  young  people  are  much  less  apt  to  be  conceited 
about  what  they  do  as  a  part  of  their  regular  school  work,  apd  are 
scolded  or  praised  for  accordingly,  than  about  what  they  attempt  on 
the  voluntary  principle,  and  in  the  exercise  of  their  own  private  judg- 
ment. When  a  girl  writes  a  verse-translation  for  a  literature  lesson,  and 
does  it  pretty  well,  she  is  far  less  disposed  to  be  vain  of  her  performance 
than  when  she  composes  a  poem,  «' intended  for  no  human  eye,"  up  in 
her  own  room  at  night,  and  does  it  very  badly.  Thus  we  may  hope 
that  pupils  who  had  worked  steadily  through  the  course  here  suggested 
would  be  less  anxious  to  show  off  their  accomplishments  than  some 
young  and  untaught  housekeepers  are,  when  they  first  try  their  wings 
among  jellies  and  account-books.  Besides,  as  soon  as  a  girl  attempts  to 
do  real  woi'k  at  home,  she  at  once  finds  the  difference  between  theory 
and  practice,  and  discovers  that  it  is  one  thing  to  learn  domestic  econ- 
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oroy  at  school,  and  another  thing  actually  to  produce  good  dinners,  and 
clean,  pretty,  wholesome  rooms,  out  of  a  given  sum  of  money  and  a 
given  set  of  circumstances,  tempera,  and  capacities.  At  present,  when 
a  mother  wishes  to  interest  her  daughter  in  house  affairs,  instead  of 
intrusting  her  with  definite  duties,  she  generally  begins  by  holding  end- 
less consultations  with  her  over  entrees  and  paddings,  unpaid  bilis  and 
servants'  delinquencies — subjects  exciting  enough  to  the  matronly  mind, 
but  decidedly  dull  to  young  people.  Materfamilias  proses  and  her 
daughter  grows  impatient,  and  at  last  breaks  up  the  conference  by  ex- 
claiming; "I  would  sooner  write  twenty  letters  for  you,  mamma,  than 
discuss  all  cook's  quarrels  with  the  butcher,"  Deference  is  certainly 
not  promoted  by  things  as  they  are,  and  so  we  might  as  well  try 
a  change.  If  a  girl  came  from  school  prepared  at  once  to  undertake  the 
charge  of  some  small  department  of  home  business,  she  would  make 
plenty  of  mistakes,  no  doubt,  and  have  to  be  set  right;  but  she  would 
at  least  feel  that  she  was  rendering  real  service,  and  handling  real  facts, 
and  her  respect  for  her  mother  would  be  heightened,  not  diminished,  by 
her  knowing  something  of  the  sort  of  work  that  mothers  have  to  ac- 
complish. 

So  far,  indeed,  from  stimulating  self-conceit,  occupation  of  this  kind 
would  do  much  to  develop  common  sense — a  quality  not  always  en- 
couraged by  the  ordinary  routine  of  school- work,  and  indeed  injured 
by  it,  if  the  physical  powers  are  overtasked.  Lessons  on  matters  of 
practical  life  would  afford  a  relief  to  the  strain  of  continued  head  work, 
while  they  would  also  call  out? exactly  that  sense  of  order  and  fitness, 
and  that  power  of  adapting  means  to  ends,  which  are  needed  to  regulate 
a  great  variety  of  intellectual  pursuits  going  on  at  the  same  time. 
Women  in  their  home-life  have  to  keep  in  constant  exercise  the  power 
of  instantly  recognizing  the  relative  importance  of  different  objects  and 
occupations,  all  claiming  their  attention  at  once,  and  all  in  themselves 
right  and  desirable.  Men  appear  to  need  less  of  it  in  their  business 
pursuits,  from  the  greater  regularity  and  sameness  of  their  work.  It  is 
a  faeultj^  as  frequently  deficient  in  gifted  minds  as  in  ordinary  ones,  and 
is  of  slow  growth  in  all;  though  not  identical  with  the  moral  instinct, 
it  is  closely  akin  to  it,  and  both  are  developed  by  a  study  which,  like 
the  one  I  am  advocating,  gives  insight  into  the  wants  of  others,  culti- 
vates the  habit  of  discrimination,  and  strengthens  the  sense  of  re- 
sponsibility. 

Another  advantage  to  be  hoped  for  as  a  result  of  teaching  of  this 
kind  would  be  that  it  might  improve  the  relations  between  mistresses 
and  servants,  at  present  in  a  somewhat  chaotic  condition.  So  far  as  this 
is  owing  to  the  deficiencies  of  the  latter  class,  a  gradual  amelioration 
may  be  looked  for  from  the  influence  of  a  good  general  education  in  the 
primary  schools;  and  the  thorough  technical  instruction  here  proposed 
would  certainly  help  to  promote  this  on  the  moral  side  no  less  than  on 
the  practical,  because  it  would  tend  to  give  servants  a  respect  for  their 
own  vocation,  and  to  make  them  feel  that  their  dignity  consisted  in  under- 
standing their  business,. and  doing  it  well,  not  in  despising  it.  But  much 
of  the  evil  must  be  traced  to  the  incompetence  of  mistresses,  which 
leaves  them  helpless  in. the  hands  of  those  whom  they  ought  to  rule. 
In  the  present  state  of  things,  many  a  woman,  when  she  first  marries, 
can  scarcely  be  said  to  have  fair  play,  for  she  has  to  pick  up  from  her 
own  domestics  and  her  tradespeople  the  knowledge  which  she  ought  to 
bring  with  her  as  a  part  of  her  dowry  when  she  first  enters  her  new 
home.     She  gives  contradictory  orders,  finds  fault  in  the  wrong  place, 
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and  is  irritated  by  her  own  ineflSciency;  her  servants  grow  impertinent 
and  exacting;  and  at  last  she  is  glad  to  leave  the  management  of  affairs 
to  them,  and  to  take  refuge  in  less  unpleasant  occuj)ations.  We  do  not, 
indeed,  wish  our  daughters  to  grow  up  models  of  unmitigated  good 
sense,  or  to  take  pattern  by  those  all-accomplished  *<  managers,'*  whose 
^j'^es  seem  to  be  everywhere  at  once,  whose  infallibility  it  is  always  in- 
opportune to  question,  and  whose  husbands  live  under  a  despotism 
softened  onlj^  by  curtain -lectures.  Such  clever  people  are  very  pro- 
voking, and  a  lady  has  no  need  to  concern  herself  with  all  the  details 
of  her  servants'  work;  still,  she  ought  surely  to  aim  at  possessing  what 
is  considered  essential  in  all  other  heads  of  departments,  namely:  knowl- 
edge  enough  to  test  the  information  she  receives  from  her  subordinates, 
to  guide  their  action,  and  combine  their  resources,  and  judgment  enough 
to  determine  for  herself  the  ends  to  be  sought,  and  the  means  to  be 
chosen  for  attaining  them.  Those  working  under  her  instinctively 
gauge  her  power  of  doing  all  these  things,  estimate  her  accordingly, 
and  proportion  their  obedience  to  their  estimation;  she,  on  her  side,  is 
probably  sufficiently  alive  to  the  necessity  for  enforcing  authority,  but 
she  must  also  remember  that  authority  to  be  enforced  must  be  respected, 
and  must  deserve  respect.  I  do  not  mean  for  a  moment  to  imply  that 
what  is  called  <'  the  servant  difficulty  "  is  due  to  the  defects  of  mistresses 
alone,  and  would  suddenly  cease  if  mistresses' were  made  perfect.  On 
the  contrary,  it  is  but  one  feature  of  the  general  state  of  social  transi- 
tion through  which  we  are  now  passing.  The  growth  of  intelligence  is 
not  wholly  a  peaceful  process;  the  in6rea8ed  mental  stir  among  all 
classes  brings  with  it  a  rapid  upspringing  of  new  wishes,  some  good  and 
some  bad,  and  new  claims,  some  just  and  some  unjust.  Clear-sighted 
sympathy  is  needed  to  distinguish  between  the  two,  and  it  is  for  the 
educated  to  use  their  eyes  and  consciences  for  the  benefit  of  the  less 
fortunate  and  less  enlightened.  There  cannot  but  be  a  stream  of  diffi- 
<3ulties  between  mistresses  and  servants  for  some  time  to  come,  and  it 
needs  good  will  on  both  sides  to  bridge  it  over,  but  certainly  the  mis- 
tress ought  to  go  more  than  half  way. 

The  management  of  servants,  however,  is  not  the  only  one  of  her 
tasks  that  would  be  lightened  by  an  adequate  previous  preparation;  the 
whole  work  of  household  economy  would  be  simplified  for  her,  and 
would  consume  loss  time.  If  she  understood  exactly  how  things  ought 
to  look  in  her  kitchen,  her  drawing-room,  and  her  nursery,  a  single 
glance  there  would  tell  her  more  than  a  long  and  prying  examination 
reveals  to  inexperienced  eyes.  If  she  knew  her  subject  well  beforehand, 
she  would  get  through  more  business  in  ten  minutes'  conversation  with 
her  cook  or  her  nurse,  than  she  can  in  half  an  hour  if  she  has  to  draw 
the  main  part  of  her  ideas  from  them  before  she  can  arrive  at  any  con- 
clusion; and  in  the  same  way,  shopping,  accounts,  and  domestic  letter- 
writing  might  often  be  compressed  into  far  less  space  than  they  now 
occupy.  Anxiety  would  also  be  saved  as  well  as  time.  In  many  cases 
it  is  not  the  toil  of  housekeeping  that  uses  up  a  woman's  energies,  but 
its  worry,  and  this  is  caused,  in  great  measure,  by  the  uncertainty 
arising  from  ignorance.  When  she  is  doubting  whether  her  servants 
tell  her  the  truth,  whether  her  tradespeople  cheat  her,  whether  the 
water  supply  is  wholesonie,  whether  the  pale  faces  of  her  children 
might  not  be  transformed  into  rosy  ones,  if  she  did  but  know  the  right 
tthing  to  do,  these  thoughts  do  not  vanish  the  instant  her  actual  work  is 


20*-~.(9) 


Digitized  by 


Google 


154* 

over,  nor  do  they  leave  her  the  freedom  of  mind  and  brightness  of  spirit 
necessary  to  enable  her  to  use  her  leisure  worthily  and  happily.  It  is 
true  that  the  opposite  alternative  is  open  to  her — she  may  quench  her 
doubts  and  enjoy  her  leisure;  but  if  she  adopts  it,  her  family  suffer  in 
eonsequencej  though  from  the  nature  of  the  case  no  one  can  ever  gauge 
the  extent  to  which  they  do  so.  We  shall  probably  be  told  that  there 
is  no  need  for  either  alternative,  and  Philistine  parents  will  meet  us  with 
the  old  objection  to  every  change,  that  **  on  the  whole,  things  turn  out 
very  well  as  they  are.*'  There  is  some  truth  in  this;  we  have  much  to 
be  proud  of  in  our  English  homes,  and  by  all  means  let  us  rightly  prize 
the  prudence,  comfort,  and  order  that  already  exist  there.  But  if  it  is 
possible  for  us  to  increase  these,  to  spend  our  money  more  wisely,  to 
make  our  servants  more  efficient,  our  houses  wholesomer  and  pleasanter, 
our  children  healthier,  and  our  own  and  our  husbands'  lives  easier  and 
freer  for  all  high  pursuits,  why  should  we  not  learn  to  do  so?  I  do  not 
wish  to  claim  too  much  for  Domestic  Economy,  or  to  stretch  the  terra 
so  as  to  make  it  include  the  full  moral  life  of  home;  but  we  may  surely 
say  that  when  rightly  carried  out,  it  forms  a  sound  foundation  for  this 
to  rest  upon.  Women  who  are  without  the  capacity  to  discharge  their 
lesser  duties  properly  are  in  a  disadvantageous  position  for  undertaking 
their  greater  ones.  But  in  a  household  where  each  one  feels  that  she  is 
in  her  right  place,  and  is  doing  her  right  work  well,  that  what  she  does 
is  appreciated,  and  effectually  helps  to  secure  the  comfort  and  welfare 
of  those  around  her;  in  such  a  household  many  of  the  minor  frets  and 
worries  of  life  are  swept  away,  and  a  bright  and  peaceful  atmosphere 
prevails,  in  which  the  nobler  virtues  can  more  easily  flourish,  and  grow 
healthy  and  strong.  With  these  comes  the  perception  of  the  wide  field 
of  duty  lying  outside  the  circle  of  domestic  well-being,  bat  of  which 
that  circle  forms  the  quiet  and  steady  center;  and  it  is  when  we  can 
take  the  clearest  view  of  the  whole  range  of  our  obligations  that  we 
most  deeply  feel  that  the  higher,  richer,  and  more  beautiful  our  home- 
life  becomes,  the  more  worthily  and  wisely  may  we  hope  to  do  the  work 
that  lies  beyond  it. 

We  often  see  it  assumed  that  there  is  some  sort  of  natural  antagonism 
between  the  two  spheres  of  action,  but  this  surely  implies  a  misconcep- 
tion of  the  nature  of  each.  The  very  same  training  of  our  faculties  that 
fits  us  for  the  one  fits  us  for  the  other,  while  the  absence  of  sueh  train- 
ing is  equally  fatal  to  both.  If  a  woman  does  not  possess  the  knowledge, 
energy,  patience,  and  sympathy  requisite  to  enable  her  to  manage  rightly 
the  concerns  of  her  own  family,  she  will  do  little  good,  and  probably  a 
good  deal  of  harm,  in  her  attempts  to  advise  and  help  the  poor,  or  to  aid 
in  the  oversight  of  workhouses  and  hospitals;  but  if  she  does  possess 
those  qualities,  then  it  is  impossible  for  her  interest  in  her  fellow 
creatures  to  stop  short  of  the  threshold  of  her  own  home.  Nor  is  it 
possible  in  the  present  day  for  her  to  engage  in  philanthropic  work,  and 
yet  to  ignore  the  social  and  political  questions  that  bear  upon  it.  She 
may  be  unable  to  see  her  way  through  the  difficulties  that  beset  such 
subjects  as  pauperism  and  education,  but  at  any  rate  she  cannot  avoid 
thinking  about  them.  However  lamentable  may  be  the  separation  of 
classes  amongst  us,  it  is  at  least  a  hopeful  sign  that  no  on§  class  now 
finds  it  possible  to  rest  satisfied  with  things  as  they  are,  while  other 
classes  are  suffering  from  terrible  evils  that  admit  of  remedy.  What 
the  right  remedies  are,  is,  of  course,  a  question  that  opens  up  many  of  the 
most  complicated  problems  of  the  day;  all  that  we  have  to  do  with  them 
here  is  to  note  that  they  are  problems  which  women  have  to  face,  which 
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they  ought  to  take  some  pains  to  understand,  and  towards  the  solution 
of  which  the  wisdom  and  practical  experience  gained  in  home-life  afibrd 
valuable  aid.  Among  the  poor  we  can  frequently  see  the  way  in  which 
ignorance  of  common  things  not  only  cuts  them  off  from  many  attain- 
able comforts,  and  increases  their  physical  misery,  but  also  misleads 
them  as  to  the  right  means  of  bettering  their  condition.  It  makes  them 
apt  to  snatch  esigerly  at  every  idea  of  legislative  relief,  forgetting  that 
if  they  want  to  draw  the  difficult  line  between  what  the  State  is  bound 
to  attempt  and  what  it  ought  to  let  alone,  it  is  quite  as  important  for 
them  to  find  cut  how  much  they  can  do  for  themselves,  as  to  show  how 
much  lies  beyond  their  power.  For  instance,  they  would  not  wish  that 
the  State  should  undertake  to  sell  them  retail  goods  at  wholesale  prices, 
if  they  knew  how  far  their  own  prudence  and  intelligence  might  go  in 
improving  their  marketing,  and  how  much  better  it  is  for  them  to  ex- 
ercise forethought  of  their  own  than  to  pay  government  officials  to 
exercise  it  for  them.  On  the  other  hand,  if  they  understood  matters  of 
health  as  every  grown  man  and  woman  ought  to  understand  them,  they 
would  press  even  more  earnestly  than  they  now  do  for  those  sanitary 
improvements  which  the  State  alone  can  effect.  We  may  not  be  pre- 
pared to  accept  the  Seven  Propositions,  but  as  we  read  "  Episodes  in  an 
Obscure  Life,"  or,  entering  London  by  one  of  the  southern  railways, 
look  down  on  the  dreary  miles  of  squalid  streets  and  crowded  dwellings 
into  which  pure  air  can  never  come,  the  image  of  "  homesteads  out  in 
the  clear,'*  with  happy  hearty  children,  brought  up  to  enjoy  wholesome 
labor  and  honest  pleasures,  is  one  to  which  we  turn  with  a  sense  of 
relief.  How  the  conditions  of  family  well-being  are  to  be  brought 
within  the  reach  of  the  whole  people,  is  a  problem  which  may  well  task 
the  energies  of  statesmen  and  philanthropists  for  many  years  to  come; 
still,  any  step,  however  insignificant,  which  may  help  us  to  a  better 
understanding  of  it,  is  worth  our  consideration.  The  step  which  I  have 
tried  to  indicate  in  these  pages  is  a  very  small  one,  but  at  least  it  would 
rest  upon  a  solid  ground  of  fact,  and  it  is  one  that  could  be  taken  with- 
out much  delay.  If  all  girls  were  taught  how  to  turn  to  the  best  account 
the  materials  of  comfort  and  enjoyment  existiug  in  their  own  homes,  it 
would  do  much  to  check  the  English  habit  of  wastefulness  with  which 
all  foreigners  reproach  us;  it  would  open  to  the  rich  fresh  sources  of 
simple  pleasure  more  satisfying  than  the  restless  luxury  which  threatens 
to  flood  our  civilization;  it  would  bring  to  the  poor  new  springs  of  hope 
and  self  respect;  and  for  all  it  would  help  to  multiply  and  brighten 


"the  home  delights 
That  penetrate  and  purity  the  world." 


*  *' Armgart,"  by  George  Eliot. 
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INDUSTRIAL  TRAINING  FOR  GIRLS, 

WITH  PRACTICAL  LESSONS  IN  HOUSEHOLD  ECONOMY,  AS  TAUGHT  IN  GERMANY. 


[By  J.  PEED.  MYERS,  liVashington,  D.  C] 


A  Eussian  publicist  of  intelligence  and  high  standing,  who  had  de- 
voted man 3^  years  of  his  life  to  projects  of  reform  io  his  native  land 
(all  of  which  had  been  unsuccessful),  finally  discovered  that  the  real 
mission  of  a  philanthropist  in  that  Empire  lay  in  the  introduction  of  a 
more  liberal  and  thorough  system  of  education  among  the  masses,  and 
his  chief  regret  seemed  to  be  that  he  had  made  this  discovery  too  late 
in  life  to  take  full  advantage  of  the  knowlediije  so  dearly  purchased. 

Not  JRussia  alone,  but  all  European  nations,  are  agitating  this  vital 
question,  because  neither  civil  nor  political  institutions  can  progress 
faster  than  the  educational  system  of  a  nation  will  bear.  It  is,  there- 
fore, unquestionably  one  of  the  most  assuring  symptoms  of  the  pros- 
perity of  mankind  in  the  future,  that  there  are  in  the  present  era  so 
many  distinguished  and  philosophic  minds  engaged  in  the  field  of  edu. 
cational  inquiry.  Educational  literature,  already  large,  is  annually  in- 
creasing by  the  acquisition  of  books,  pamphlets,  and  periodicals.  In 
addition  to  this,  the  local  press  of  the  United  States  very  generally 
gives  a  column  each  week  to  the  discussion  and  advancement  of  educa- 
tional interests.  Yet,  notwithstanding  these  increasing  activities,  the 
full  importance  of  the  subject  is  rarely  comprehended,  for  the  safety  of 
the  Kepublic  and  the  foundation  of  order,  as  well  as  the  solution  of  the 
intricate  problems  of  social  science  and  of  political  and  domestic  econ- 
omy, are  dependent  thereon.  Education  is  conceded  to  be,  by  even  the 
bitterest  opponents  to  its  introduction  among  the  masses,  the  support- 
ing pillar  of  all  political  and  religious  institutions.  Though  much  has 
been  written,  educational  science  is  still  in  its  infancy,  and  the  discus- 
sion of  its  methods  has  not  exhausted  the  theme.  In  fact,  the  science 
of  education  is  so  extended  in  its  scope,  that,  as  an  astronomer  can  only 
observe  an  infinitesimal  part  of  the  horizon  at  one  time,  so  a  thorough 
view  of  the  educational  field  can  only  be  obtained  by  separate  discus- 
sions of  its  various  phases;  and  it  is  only  a  portion  of  one  of  these  we 
are  about  to  bring  under  examination. 

In  a  recent  .tour  through  Europe,  our  attention  was  particularly 
directed  to  the  question  whether  a  special  training  for  female  pupils  in 
our  public  schools  would  be  of  advantage.  We  waive  that  branch  of 
the  inquiry  which  would  discuss  the  propriety  or  the  desirability  of  edu- 
cating both  sexes  (subsequently  to  the  age  of  fourteen  years)  in  sepa- 
rate apartments.  Whether  the  sexes  are  trained  in  separate  apartments 
or  together,  it  is  evident  the  general  course  of  life  and  future  destiny  of- 
the  average  man  and  woman  are  radically  different.  Exceptions  there 
are ;  for  women  are  sometimes  found  filling  creditably  the  places  of  men. 
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Some  have  already  graduated  from  universities,  with  honor,  as  doctors 
of  medicine,  as  ministers  of  the  gospel,  and  as  lawyers  and  professors. 
The  masses  of  women,  however,  cannot,  any  more  than  the  masses  of 
men,  become  members  of  the  learned  professions,  but  will  have  to  enn 
gage  in  manual  labor  and  business  pursuits.  To  all  who  choose  to 
become,  and  are  capable  of  becoming,  graduates  of  universities,  the 
doors  of  such  institutions  should  be  open;  and  the  question  on  entering 
and  graduating  should  not  be,  What  is  the  sex  of  the  scholar?  but, 
What  are  the  mental  attainments? 

SPECIAL   TRAINING   AS   TEACHERS. 

One  of  the  curious  blunders  which  so  many  writers  make  when  com- 
paring the  sexes,  is  that  they  compare  the  best  woman  with  the  average 
man,  instead  of  comparing  the  best  with  the  best  or  the  average  with 
the  average.  The  destiny  of  the  average  woman  is  to  become,  in  the 
capacity  of  wife,  mother,  or  daughter,  the  superintendent  of  the  house- 
hold; nor  does  it  matter,  in  principle,  whether  this  involves  the  doing 
of  household  work  with  her  own  hands  or  through  the  agency  of  serv- 
ants. Upon  the  average  woman  also  devolve  the  education  and  training 
of  children,  the  households  where  the  father  takes  the  charge  of  the 
education  of  the  children  being  exceedingly  rare.  Thus,  if  education 
tneans  the  development  of  the  mental  and  moral  powers  of  the  individ- 
ual to  their  utmost  usefulness  in  life,  girls  ought  to  be  so  taught  as  to 
enable  them  to  manage  the  children  of  the  household  successfully  and 
secure  both  the  affection  and  obedience  of  the  little  ones  intrusted  to 
their  care.  If  this  is  correct,  it  follows  that  in  all  our  higher  educa- 
tional institutions,  such  as,  for  instance,  our  union  or  high  schools,  and 
in  our  academies,  special  instruction  should  be  given  upon  these  topics, 
and  the  advanced  female  pupils  should  be  detailed  as  teachers  to  the 
primary  schools,  under  the  guardianship  of  the  regular  teachers,  so  that 
they  may  have  some  experience  in  the  practical  management  of  children. 

In  Germany,  the  Kindergarten  schools  are  considered  invaluable  aids 
for  this  purpose;  so  much  so  that  princesses  and  ladies  of  the  highest 
nobility  engage  in  them  as  amateur  teachers,  for  the  chief  purpose  of 
learning  how  to  obtain  control  over  their  own  children;  for  these  ladies 
realize,  more  fully  than  those  who  are  born  in  the  ordinary  walks  of 
life,  what  a  delicate  and  responsible  a  task  it  is  to  so  fortify  children 
in  character  that  they  may  be  able  to  resist  the  innumerable  temptations 
which  high  station  and  riches  always  bring.  Instruction  In  the  art  of 
teaching  and  controlling  children  will,  therefore,  be  of  great  advantage, 
not  merely  to  women  who  expect  to  become  professional  teachers  (and 
a  very  large  number  in  the  United  States  teach  for  a  greater  or  less 
period),  but  to  all,  in  enabling  them  to  become  successful  instructors 
and  controllers  of  their  own  children,  in  case  the  future  should  bring 
with  it  these  blessings. 

FEMALE    HANDIWORK. 


The  average  woman  is  placed  in  a  position  where  a  thorough  knowl- 
edge of  needlework  will  be  a  source  of  comfort  when  presiding  over  a 
family. 

In  the  common  schools  of  Germany  two  afternoons  in  each  week  are 
set  apart  for  the  instruction  of  girls,  by  a  competent  person,  in  the  art 
of  sewing,  the  pupils  beginning,  as  early  as  six  years  of  age,  with  sew- 
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ing  through  paper.  They  are  also  taught  to  knit,  each  child  furnishing 
its  own  material  and  keeping  the  product  of  its  labor.  When  they 
have  learned  to  hem,  the  next  step  is  mending.  Neat  mending  will  be 
found  to  require  much  greater  care  and  skill  than  is  generally  supposed, 
and  much  wearing  apparel  is  thrown  aside  because  the  owner  does  not 
possess  the  necessary  knowledge  to  mend  it  in  a  skillful  manner.  From 
plain  sewing,  mending,  and  knitting,  the  pupil  advances  to  fine  needle- 
work, tatting,  and  crocheting.  Some  of  the  tapestry-work  of  the  older 
pupils  is  often  so  beautiful  in  design  and  so  artistic  in  execution  as  to 
challenge  general  admiration.  We  saw  some  of  this  work  at  the  Vienna 
Exposition,  in  the  female  handiwork  department,  which  fell  short  only 
of  the  master  works  of  the  Middle  Ages  in  flexibility  and  expression. 

The  average  woman  becomes  the  wife  of  the  mechanic  and  the  work- 
ingman,  and  a  complete  knowledge  of  sewing  is  to  her  a  great  source  of 
comfort  as  well  as  of  profit,  and  enables  the  family  to  save  a  sufficient 
amount  to  secure  a  home  and  protection  against  poverty  when  age,  with 
its  incidental  weaknesses,  draws  nigh.  Therefore,  as  our  common 
schools  are  intended  more  especially  for  the  average  children  of  oar 
country,  the  teaching  of  the  art  of  needlework,  which  might  also  be 
extended  to  learning  the  use  of  the  sewing  machine,  ought  not  to  be 
neglected.  At  present  our  girls  are  either  compelled  to  pick  up  a  knowl- 
edge of  this  useful  art  by  piecemeal  or  become  apprentices  to  some 
dressmaker  or  milliner,  which,  for  various  reasons,  is  rarely  practicable. 
Instruction  in  needlework  in  the  school  would  encourage  economy  and 
industry,  and  become  a  solid  benefit  to  many  households.  The  higher 
branches  of  artistic  needlework  would,  as  they  have  in  centuries  gone 
by,  afford  pleasant  occupation  to  the  wealthy  classes,  who  are  suffering 
from  ennui » 

Since  nearly  all  the  teachers  of  female  pupils  in  our  common  schools 
are  ladies,  it  seems  to  us  that  it  would  increase  the  interest  of  both 
teachers  and  pupils  if  two  half  days  were  set  apart  for  instruction  in 
sewing,  mending,  and  knitting.  It  certainly  would  be  popular  with 
parents,  who  would  quickly  perceive  the  advantage  which  the  product 
of  the  labor  and  the  increased  diligence  and  skill  of  the  children  would 
Iring  to  the  household. 

DOMESTIC  ECONOMY   TAUGHT  AS  A   SCIENCE. 

Another  most  important  and  useful  branch  of  instruction  is  the  deliv- 
ery of  lecture-conversations  upon  the  science  of  domestic  economy. 
We  are  witness  to-day  to  events  where  men,  supposed  to  be  worth  mil- 
lions of  dollars,  are  stricken  with  bankruptcy  as  with  the  palsy,  and 
reduced  to  poverty;  and  the  evil  results  of  such  a  calamity  are  often 
needlessly  increased  by  an  utter  ignorance  on  the  part  of  wives  and 
daughters  of  the  purchasing  value  of  money  and  its  uses  as  applied  to 
household  affairs. 

We  were  present  in  the  Kohler  Kindergarten,  at  Goth  a,  at  several  of 
these  interesting  lectures,  in  which  the  professor  discussed  with  his 
pupils  every  phase  of  domestic  economy;  and  for  the  purpose  of  afford- 
ing to  American  teachers  the  opportunity  of  fathoming  its  scope  and 
simply  as  an  illustration  of  method,  and  not  for  the  absolute  value  of 
the  suggestions,  w©  shall  quote  the  lectures  in  detail. 

"  Young  ladies,"  says  the  professor,  "  suppose  that  you  had  to  keep 
house,  either  as  a  wife  or  as  a  daughter,  and  that  the  family  consisted 
of  two  grown  members  and  three  children,  and  that  the  income  was 
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twelve  hundred  dollars  a  year,  how  would  you  spend  it  to  the  greatest 
advantage  and  comfort?  If  you  had  to  reside  in  a  rented  dwelling, 
what  kind  of  a  house  could  you  afford  to  lease?  What  proportion  of 
this  twelve  hundred  dollars,  in  justice  to  all  other  necessities  and  re- 
quirements, should  be  expended  for  rent?  What  number  of  rooms  are 
essential?  Would  a  garden  be  an  advantage;  and  if  so,  how  large? 
What  are  the  prices  of  house  rent  in  the  City  of  Gotha?" 

This  field  of  inquiry  seemed  to  be  entirely  new,  and  few  pupils  were 
prepared  to  answer.  The  professor  then  said:  "Make  inquiries;  let  us 
know  how  many  rooms  a  family  so  circumstanced  could  afford,  so  as 
jiot  to  intrench  too  largely  upon  other  necessary  expenditures.** 

The  next  inquiry  of  importance  is  the  question  of  nourishment.  The 
professor  said:  "Ladies,  for  to-day's  dinner,"  many  of  the  pupils  being 
boarders,  "as  you  know^,  we  had  rice  soup,  beef,  and  vegetables  for  the 
first  course,  sausage  and  potatoes  for  the  second,  and  pudding  for  des- 
sert; can  you  tell  me  what  was  the  cost  of  that  dinner  per  person?" 
They  could  not.  "  What  is  the  price  of  beef;  what  is  the  price  of  pota- 
toes?" They  did  not  know.  "  For  to-day  I  will  excuse  you;  but  when 
we  take  up  this  subject  again  you  must  be  better  informed.  Inquire  of 
your  mothers  and  friends,  for  it  is  of  importance  to  you  to  know  the 
value  of  the  necessaries  of  life." 

Coming  back  to  the  initial  point — the  annual  income — the  conversa- 
tional lecture  involved  a  thorough  sifting  of  the  details.  Its  chief  value 
lay  in  its  minute  examination,  so  that  every  pupil  could  make  either  an 
additional  inquiry  or  relevant  suggestion.  After  a  thorough  canvass  of 
the  house  rent  question,  the  conclusion  was  reached  that  a  family,  with 
the  income  specified,  could  afford  one  hundred  and  fifty  dollars  per  an- 
num for  house  rent  in  that  city.  In  other  words,  after  surveying  the 
whole  field,  the  conclusion  was  reached  that  one  hundred  and  fifty  dol- 
lars house  rent  would  be  a  proper  proportion  of  the  whole  expenditure, 
and  that  any  considerable  increase  of  expenditure  in  that  direction 
would  tend  to  diminish  the  comfort  of  the  family  in  matters  equally 
essential. 

The  discussions  of  the  question  of  proper  nourishment  and  its  rela- 
tions to  price,  health,  and  comfort,  were  continued  through  a  number  of 
sessions.  Not  merely  were  the  prices  brought  forward,  but  the  ques- 
tions, What  kinds  of  food  contain  the  most  nourishment?  How  to 
secure  a  reasonable  variety  consistently  with  economy;  and.  How  va- 
rious dishes  can  be  prepared  and  waste  prevented,  were  treated  in  the 
6ame  suggestive  and  familiar  manner.  In  fact,  these  conversations  were 
so  genial,  and  withal  so  dignified,  so  pleasant,  and,  for  girls,  so  inter- 
esting,  that  the  pupils  looked  forward  to  them  with  anticipations  of 
both  pleasure  and  profit.  Questions  were  submitted  by  pupils,  and  the 
zest  with  which  the  discussion  was  followed  up  showed  that  not  merely 
was  the  topic  in  itself  congenial,  but  that  they  appreciated  its  import- 
ant relations  to  their  future  welfare.  After  a  final  and  exhaustive  re- 
view, it  was  determined  that,  with  the  existing  prices  of  food  in  the 
City  of  Gotha,  %  family  with  the  income  stated  could  afford  to  spend 
three  hundred  dollars  a  year  for  food. 

The  next  great  question  was  the  one  of  clothing.  How  shall  we  be 
clothed?  The  consideration  of,  What  are  the  chief  requisites  for  cloth- 
ing? brought  out  a  number  of  answers.  The  first  one — Germany  being 
a  cold  country — was,  quite  naturally,  that  it  should  afford  the  requisite 
warmth  and  protection  in  Winter.  This  was  followed  by  the  suggestions 
Jihat  it  should  be  suited  to  the  seasons;  that  it  should  be  handsome  in 
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appearance;  unchangeable  in  color;  of  firm  and  durable  texture.  The 
wearing  apparel  of  the  grown  members  of  the  household  was  first  con- 
sidered; and  the  cost  of  silk,  woolen,  linen,  cotton,  broadcloth,  and  eas- 
simere  was  discussed.  The  relations  of  colors  to  each  other,  and  their 
correspondence  with  the  complexion  of  the  wearer,  were  also  discussed, 
and  in  this  field  the  ladies  were  able  to  contribute  many  interesting  ob- 
servations. 

It  was  finally  concluded,  after  a  number  of  conversations,  carried  on 
twice  a  week,  that  three  hundred  dollars  per  year  would  clothe  the 
family  in  a  neat  and  respectable  manner.  Incidentally  the  question  of 
making-over  garments  was  brought  up,  and,  strange  as  it  may  aeem  to 
us,  that  part  of  the  question  which  treated  of  the  limits  to  which  re- 
making and  turning  can  be  carried  with  advantage,  was  brought  prom- 
inently forward,  for  in  that  country  careful  women  often  go  to  the 
extreme  of  repairing  and  making-over  garments  when  they  no  longer 
pay  for  the  labor  expended  on  them. 

One  feature  upon  which  the  professor  dwelt  most  emphatically,  was 
the  ever- recurring  incidental  or  extraordinary  expenses  of  the  family; 
and  this  is  a  matter  of  importance  to  both  sexes  and  to  all  classes.  The 
breaking  of  a  pitcher  does  not  happen  every  day,  but  in  the  aggregate 
there  is  an  ever- recurring  wear  and  tear  of  furniture  and  household 
goods,  which,  as  the  articles  must  be  replaced  at  irregular  periods,  con- 
stitute what  are  called  incidental  or  extraordinary  expenses,  though 
they  are  as  truly  ordinary  expenses  as  any  others.  The  keeping  in  re- 
pair of  furniture  and  any  other  household  necessaries  requires  an  aver* 
age  expenditure  of  one  hundred  dollars  per  annum,  and  fifty  dollars 
more  may  well  be  kept  in  reserve  to  meet  the  demand  for  literary  and 
religious  expenditures,  and  to  provide  for  sickness,  family  presents, 
amusements,  etc.  In  a  growing  family  fifty  dollars  must  be  set  apart 
for  educational  purposes;  and  the  father  may  be  considered  an  economic, 
man  if  fifty  dollars  suffices  for  his  incidental  expenses,  particularly  if— 
as  is  the  case  with  most  Germans — he  is  addicted  to  the  use  of  wine  and 
tobacco.  Fifty  dollars  are  also  needed  for  fuel,  the  economic  use  of 
which  and  the  various  kinds  to  be  used  formed  an  interesting  and 
profitable  topic.     Finally,  the  expenditures  foot  up  as  follows: 


For  house  rent,... , - 

For  clothing .., 

For  food \ 

For  special  expenditures 

For  extraordinary  expenditures 

For  education 

For  fuel 

For  incidentals 

Total 


$150 

300 

300 

100 

50 

50 

50 

50 


$1,050 


This  leaves  about  one  hundred  and  fifty  dollars  as  a  savings  fund,  and 
is  as  little  as  ought  to  be  saved  in  times  of  prosperity;  for  as  children 
grow  larger,  and  it  may  be  desirable  to  send  a  son  to  the  university, 
and  as  a  family  may  increase  and  times  may  change,  no  man  ought  to 
spend  regularly  a  larger  portion  of  his  income  than  is  here  set  forth. 
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But  n^any  men  in  Germany  have  not  an  income  of  twelve  hundred 
dollars.  The  great  majority  must  live  on  eight  hundred  dollars,  and 
even  less.     Let  us,  then,  consider  the  question  howji  similar  family  can 


live  on  eight  hundred  dollars,  remain  out  of  debtftnd  be  comfortable 
and  respectable.  The  first  question  is,  «  Where  csn^e  retrench?'*  We 
must  at  once  cut  down  the  rent  to  eighty  dollars  per  annum.  We  must 
retrench  in  the  article  of  food;  but  the  reduction  here  must  not  be  too 
great,  because  a  certain  amount  and  quality  are  absolutely  necessary  to 
keep  the  family  in  good  working  condition.  It  will  cost  us  two  hun- 
dred and  fii'ty  dollars,  at  least.  Then,  we  must  dress  plainly;  we  must 
use  simple,  strong  woolen  sroods.  This  will  enable  us  to  reduce  this 
expenditure  to  one  hundred  and  eighty  dollars.  Thus  all  the  household 
expenses  are  revised;  and,  while  reenforoing  previous  lessons,  these  new 
discussions  give  to  them  a  pleasant  variety.  These  careful  and  well- 
digested  reviews  of  the  various  phases  of  domestic  economv  are  exceed- 
ingly attractive  to  the  pupils,  in  part,  doubtless,  because  they  can  venti- 
late  the  theories— which  nearly  every  young  woman  cherishes  in  her 
heart— of  domestic  life. 

In  this  manner  a  young  woman  becomes  so  thoroui^hly  acquainted 
with  the  demands  and  details  of  domestic  economy  that  she  has  well- 
defined  ideas,  based  upon  reality  and  reflection.  Far  from  encouraging 
the  husband  and  father— the  purchasing  power  of  whose  income  she 
knows— in  extravagance,  or  in  the  waste  of  money  in  some  particular 
direction,  to  the  diminution  of  other  necessary  comforts,  she  will  be 
prepared  to  resist  temptation  herself  and  to  give  sufficient  reasons  why 
the  income  should  not  be  misdirected.  Instead  of  looking  upon  mar- 
riage  as  a  New  Jerusalem,  where  troubles  cannot  intrude,  she  is  pre- 
pared  to  bear  her  share  of  its  great  responsibilities  and  to  assume  a 
portion  of  Its  ever-increasing  cares.  Thus  the  waman  becomes  self- 
poised,  firm  in  character,  ready  to  adapt  herself  to  the  varying  changes 
of  fortune,  and  to  meet  with  courage  the  vicissitude*  of  life.  Her 
children  will  also  be  taught  that  frugality  and  ecoo^mtjc,  with  the  care- 
Jul  use  of  clothing  and  household  goods,  furnish  the-  OfiW  sure  way  to 
prosperity.  -^ 

Is  not  the  average  woman,  when  thus  thoroughly  equipped  with  a 
large  store  of  practical  information,  better  fitted  to  be  a  successful  wife 
and  mother  than  if  her  time  had  been  taken,  xip  exclusively  with  the 
study  of  geometry  and  botany?  Will  she  no4  be  prepared  to  avoid  the 
dangers  of  the  bankruptcy  of  her  husband  aad  the  terrible  and  harrow- 
ing  course  of  "keeping  up  appearances,"  ia  which  every  comfort  is  sac- 
rificed to  the  supposed  requirements  of  social  position? 

We  ail  know  that  the  happiness  of  married  life  is  worn  out  by  the 
ever-recurring  annoyances  of  little  things.  "  Empty  pots  are  filled  with 
contention,"  is  a  proverb,  in  substance,  af  many  nations,  and  the  divorce 
courts  iire  often  called  in  as  a  last  resGw-t— and  a  most  terrible  one  they 
are— when  the  struggle  between  the  innipecUinio&ity  on  tke  one  hand,  and 
desires  for  extravagant  expenditure  oa  the  other,  have  tUirned  the  love 
of  early  days  into  gall  and  wormwood. 

In  view  of  these  facts,  so  common  %hiit  thjey  m.us.t  havii>  come  under 
the  observation  of  all,  it  is  to  be  hoped  that  these  featuifes  of  special 
lemale  education  will  receive  full  and  fair  disc usai on,  so  that  these  new 
studies,  with  such  modifications  as  experience  shall  suggest,  may  bo  in-     ' 
troduced  into  our  high  schools  and  acadamies  for  advanced  female  pupils. 
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We  are  the  more  certain  that  these  methods  are  deserving  of  recog- 
nition and  adoption  because  the  schools  of  the  City  of  Gotha  enjoy  a 
hiffh  reputation  upon  the  Continent.  The  seminary  for  the  education 
of  male  teachers  and  the  common  schools,  under  the  zealous  care  ot 
School  Director  Dr.  Jipbius,  and  the  Kindergarten  Seminary,  under  Dr. 
Kohler,  have  earned  lb  great  a  reputation  that  pupils  from  Greece,  Kus- 
sia  Hungary,  and  England,  in  increasing  numbers,  are  bemg  matricu- 
lated. This  reputation  for  thorough  and  useful  training  is,  moreover 
based  upon  an  unselfish  devotion  and  a  love  for  the  cause  as  rare  as  it 
js  delightful. 
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THE  OBJECTS  OF  THE  KINDERGARTEN. 


THF4   THREE   OBJECTS    OF    THE   KlNDEaOARTEN. 

In  German}',  whero  the  system  has  been  tried  for  many  years,  the 
objects  of  the  kindergarten  have  been  c()nsidcre<l  under  three  heads: 
In  the  first  place,  it  is  to  protect  the  child ron  from  the  hurtful  influ- 
ences of  nature,  and  from  the  corruptions  of  society;  secondly,  it  is  to 
provide  the  nio«t  iniprov^ing  kinds  of  pi  a)'  and  occupation  for  children, 
as  well  as  the  purest,  tnost  devoted  moral  guidance,  wiiere  that  of  the 
mother  has  been  removed;  thirdly,  it  is  lo  afford  the  basis  of  cultivat- 
ing the  art  of  infant  training,  and  a  knowledge  of  the  principles  of  edu- 
cation aniong  women. 


TO    OBTAIN    THE   FIRST   OBJECT, 

A  spacious,  airy,  dry  room,  with  a  garden  attached  to  it,  is  to  be  pro- 
cured by  the  united  efforts  of  several  neighboring  families.  Twelve  will 
be  found  a  convenient  average  number  of  children  for  one  kindergarten. 
There  should  not  be  more  than  twice  tiuit  number,  nor  fewer  than  half. 
From  room  and  garden  must  be  removed  all  objects  that  might  injure 
the  children  during  their  play,  or  might  be  destroyed  by  them.  The 
dress  of  the  children  must  be  simple,  calculated  to  stand  wear  and  tear. 
An  incalculable  amount  of  moral  injury  is  kept  from  the  children  by  the 
kindergarten,  which  removes  them,  at  least  for  a  l^art  of  the  day,  from 
persons  unfit  for  infant  ti*aining.  All  persons  are  unfit  to  e<iucate  who 
are  themselves  not  educated,  or  educated  badly.  Therefore,  domestic 
servants  are,  in  general,  unfit  company  for  children,  as  was  preached 
by  Locke  nearly  two  hundred  years  ago.  In  the  case  of  mothers 
alone,  and  of  the  nearest  female  relatives,  it  may  be  supposed  that  love 
and  instinct  make  up  for  the  want  of  skill  in  education  to  a  certain 
degree  But  the  females  who,  as  hired  servants,  have  so  much  to  do 
with  the  early  training  of  our  children,  are  notoriously  incompetent  in 
both  respects.  Their  Jcindness  is  apt  to  turn  into  flattery,  their  strict- 
ness into  cruel t,y.  Many  of  them  are  abusive  in  language,  vulgar  in 
sentiment,  in  behavior,  in  everything.  Their  moral  stan<lard  is  gener- 
ally low;  their  opinions  and  notions  are  disfigured  by  prejudice,  ignor- 
ance, and  superstition.  Yet  it  is  to  these  persons  that  we  intrust  our 
children  at  tlie  very  time  that  their  natures  are  most  tender  and  pliant, 
and  when  their  dispositions  are  forming  for  good  or  for  evil.  It  is  one 
of  the  chief  merits  of  tiie  kindergarten  system  that  it  saves  our  little 
ones  from  being  exposed  to  such  influences;  for  uneducated  females  are 
expressly  excluded  from  all  share  in  their  management.  At  the  age  in 
question,  moreover,  children  are  particularly  unfit  for  being  left  to  their 
own  society,  though  they  are  so  much  the  more  benefited  by  being  col- 
lected around  their  trainer.  In  one  sense  they  are  innocent,  because 
ignorant  of  the  distinction   between  good  and  evil,  right  and  wrong;. 
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Allow  them  to  congregate  as  au  un tended  flock,  and  there  ahoots  forth 
a  growth  of  rank  passions,  anger,  violence,  cruelty  (particularly  to 
animals),  det^tructiveness,  jealousy,  cowardice,  and  folly.  But  bring 
these  children  together,  with  their  minds  turned,  not  against  each 
other,  but  toward  the  superior  mind  of  an  educated  person  among 
them,  who  has  food  for  their  minds,  who  gives  them  games  and  im- 
proving  occupations,  whom,  therefore,  they  love  and  revere,  and  their 
natures  seem  changed— the  animal  part  tamely  serves  the  angelic. 
Such  is  the  process  of  the  kindergarten.  It  is  the  garden  in  which  the 
drone  part  in  man  is  to  be  cultivated  from  infancy* 

THE    SECOND   AND    POSITIVE    OBJECT 

Of  the  kindergarten  is  to  supply  the  children  with  the  favoring  influ- 
ences of  nature  and  civilization,  and  to  secure  for  them  the  best  moral 
guidance.  Of  the  natural  objects  which  should  surround  children  the 
most  beneficial  will  be  the  garden,  with  grass  plat,  graveled  walks, 
some  banks  of  sand,  clay,  or  mold,  some  water,  stones,  vegetation, 
more  or  less,  according  to  circumstances.  A  supply  of  natural  prod- 
ucts for  play-material,  such  as  leaves,  flowers,  seeds,  shells,  feathers, 
pebbles,  sticks,  thorns,  barks,  moss,  etc.,  will  be  collected  in  walks  with 
the  children.  There  is  nothing  that  gives  children  more  improving 
pleasure  than  little  foraging  expeditions,  which,  indeed,  form  an  impor- 
tant part  of  the  system.  It  is  wonderful  to  what  an  infinite  variety  of 
purposes  such  material  will  be  put,  spontaneously,  by  the  children; 
how  much  inventive  power  will  be  developed,  and  how  useful  all  this 
may  be  made  for  a  knowledge  of  nature  at  a  later  stage. 

More  important  for  later  scientific  knowledge  are  the  artificial  prod- 
ucts which  are  to  serve  as  playthings.  Eeady-made  toys  are  almost 
entirely  excluded  from  the  kindergarten,  and  should  be  nearly  so  from 
the  nursery.  Their  influence  is  of  little  value  for  children,  as  that  of 
ready-made  truths  and  opinions  for  adults,  in  mutters  in  which  they 
ought  to  be  enabled  to  judge  for  themselves.  The  best  use  that  chil- 
dren generally  make  of  toys  is  to  break  them,  to  examine  how  they 
are  made  and  what  they  are  composed  of,  and  to  make  of  them  some- 
thing to  their  own  taste.  For  such  naughtiness,  which,  however,  can- 
not happen  in  the  kindergarten,  they  are,  of  course,  punished  in  the 
nursery.  Something  ready  made,  however,  is  necessary,  only  it  should 
be  simple,  and  not  too  plentiful.  The  kindergarten  gives  what  is  re-^ 
quired  in  the  shape  of  cubic  bricks,  tablets  of  wood,  little  sticks  of 
certain  proportionate  lengths  for  laying  figures,  or  sharpened  to  be 
stuck  into  softened  peas,  for  forming  the  shapes  of  crystals  and  other 
structures,  paper  for  folding  and  cutting  out  figures  and  ornaments, 
clay  for  modeling,  scissors,  harmless  knives,  slates,  pencils,  and  other 
similar  things.  Here, 'also,  it  is  quite  wonderful  to  see  what  little  chil- 
dren will  make  out  of  the  old  nursery  re^? me,  how  skillful  their  little 
hands  become,  and  bow  much  more  their  minds  are  intent  on  construct- 
ing than  on  breaking  them.  But  when  the  play-room,  the  garden,  and 
playthings  are  provided,  success  will  still  depend  on  the  manner  in 
which  they  are  used,  and  therefore  on  the  person  who  conducts  the 
children's  occupations.  For  the  most  grateful,  though  by  no  means 
easy  duty,  a  class  of  persons  must  be  secured  who  are  naturally  fond 
of  children,  and  inclined  to  enter  into  their  feelings;  who  easily  per- 
ceive their  wants  and  are  rich  in  resources  to  supply  them;  persons  of 
a  pure,  loving  heart,  a  cultivated  mind,  and  possessed  of  the  accom- 
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plishments  which  grace  our  educated  females;  for  they  must  be  able  to 
sing  songs,  invent  games,  tell  stories,  and  draw  pictures  to  illustrate 
them,  know  something  about  natural  history,  have  a  distinct  notion  of 
the  powers  of  the  human  mind,  and  the  general  laws  of  their  develop- 
ment, and  understand  the  principles  of  moral  philosophy — at  all  events, 
sufiicient  to  know  that  a  little  child  must  not  be  treated  too  early  as  a 
responsible  agent,  and  can  hardly  deserve  punishment  any  more  than 
an  animal  or  a  table.  By  such  knowledge  alone  can  the  gross  mistakes 
80  commonly  committed  in  the  training  of  children  be  avoided. 

AN   APPROPRIATE   WORK   FOR   YOUNG   AND   ACCOMPLISHED   WOMEN. 

Excepting  mothers,  no  other  class  of  persons  can  be  more  fit  or 
worthy  to  reign  in  the  kindergarten  than  the  well-educated  and  accom- 
plished young  ladies  of  modern  society — the  very  class  with  whom  at 
present  we  do  not  know  what  to  do.  Social  science  is  clamorous  in 
demanding  for  a  large  portion  of  that  class  a  more  useful  employment 
than  to  wait  for  husbands. 

Let  the  kindergarten  system  become  general,  and  proper  employment 
is  found,  to  the  great  benefit  of  every  future  generation.  It  may,  with 
reason,  be  maintained  that  every  able-bodied  man  should  be  prepared 
to  be  a  soldier;  every  female  should  be  equally  qualified  to  educate 
children.  The  country  has  not  always  enemies  to  be  killed,  but  it  has 
always  a  young  generation  to  be  reared.  Eank  makes  no  exception  to 
the  soldier;  so  ought  also  the  claim  on  the  female  sex  to  train  up  the 
new  generation  be  general.  In  whatever  rank  the  kindergarten  be 
established,  its  training  will  be  worthy  of  an  offspring  destined  to  be- 
come free  moral  agents,  conscious  of  immortality,  In  Germany,  the 
land  of  education,  it  has,  from  its  beginning,  been  favored  by  the 
great  of  the  land.  The  mother  of  the  Count  de  Paris  took  her  little 
son  to  a  kindergarten  near  Eisenach,  in  which  he  received  some  of  his 
earliest  education.  And  even  princesses  have,  in  the  kindergarten, 
tried  their  hand  at  infant- train iniJ:. 


THE   THIRD    OBJECT    OF   THE   KINDERGARTEN. 

In  the  third  place,  then,  the  kindergarten  is  to  form  the  basis  of  culti- 
vating the  art  of  infant- training  and  the  knowledge  of  the  principles  of 
education  among  women.  And  because  education,  physical,  moral,  and 
intellectual,  cannot  be  made  an  object  of  study  in  books,  the  kinder- 
garten has  suggested  the  plan  of  connecting  with  normal  institutions 
this  highest  or  finishing  education  of  the  female  sex.  Where  there  ara 
favorable  localities  there  are  to  be  estabhshed  model  kindergartens  for 
practical  demonstrations  of  the  system,  and  coui;pe8  of  lectures  should 
be  delivered  to  all  female  students,  in  all  branches  bearing  upon  the 
education  of  children,  both  within  and  beyond  the  limits  of  the  kinder- 
garten. And  what  sciences  and  arts  do  not  bear  upon  this  subject?  If 
there  be  some  minimum  of  knowledge  and  proficiency  in  a  subject  that 
must  be  possessed  before  it  can  be  taught,  there  is  no  maximum  that 
may  be  surpassed.  The  ability  to  sing  a  little  song  well,  and  accom- 
pany the  children  on  the  piano,  which  belongs  to  the  kindergarten,  will 
not  be  impaired  by  such  proficiency  as  will  do  for  the  drawing-room;  to 
draw  on  a  school-board  a  scene  including  animals  and  persons,  com- 
posed,  of  course,  or  arranged  by  herself,  though  not  requiring  the  talent 
of  a  Rosa  Bonheur,  may  test  the  skill  of  an  artist.     To  make  a  set  of 
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little  toys  from  the  ^ve  regular  soHds,  with  eticks  stuck  into  softened 
peas,  and  likewise  pyramids,  prisms,  plane  figures,  etc.,  and  give  them 
the  right  names,  as  to  divide  a  cube  into  its  fractional  parts,  and  let 
the  children  perceive  that  one  eighth  is  exactly  two  fourths — these 
mathematical  plays,  the  most  improving  of  the  kindergarten,  demand  a 
knowledge  of  geometry — the  sounder  the  better.  Why  do  young  ladies 
learn  geometrj^?  Here  is  a  useful  and  worthy  object.  But  there  is 
much  more  to  be  done.  Children  will  as  easily  learn  French  and  Ger- 
man songs  in  the  kindergarten  as  to  talk  French  and  German  in  the 
nursery.  Then  tliere  are  a  thousand  questions  to  be  answered  about 
matters  of  natural  history  and  physics.  Why  docs  the  brook  always 
flow?  where  does  it  run?  What  is  the  moon?  why  does  it  shine?  where 
does  it  go?  What  is  the  wind?  What  makes  the  waves  of  the  sea? 
What  is  the  use  of  this  phint?  Why  does  a  ball  fall;  a  soap  bubi)le  rise? 
Why  do  flowers  stuck  in  the  sand  witiier  so  soon?  Wi)ere  does  this 
animal  live?  It  not  snubbed  and  stunted  by  being  told  not  to  ask  fool- 
ish questions,  there  is  no  limit  to  the  intellectual  craving  of  a  young 
child.  The  wisdom  of  the  <leepe8t  philosopher  may  be  insufficient  for 
answering  some  of  these  questions,  but  a  judicious  reply,  striking  out 
the  first  spark  of  reflection,  may  start  the  germ  for  the  later  researches 
of  a  I^ewfon, 

WHAT   IS    REQUIRED    OP   THE   TEACHERS. 

The  most  essential  part  of  the  whole  system  is  the  methodical  arrange- 
ment of  the  exercises  and  the  games,  and  the  explanations  given  by 
Frocbel  to  those  who  are  to  conduct  them.  To  know  them  all  is  quite 
a  study;  to  apply  them  well,  an  art;  to  understand  their  significance, 
their  eflbrt,  the  order  and  manner  in  which  they  ought  to  be  given  to 
the  children,  is  a  science.  The  young  trainer  must  know  what  to  select 
from  the  groat  store  to  suit  the  diflerent  ages,  how  long  to  continue  one 
exercise  so  as  not  to  overstretch  the  faculties.  There  is  great  power 
united  in  her  hands,  and,  not  to  misuse  it  she  must  well  understand  the 
infant  nature  on  which  it  is  exercised. 

THE   DEVELOPMENT   AND   PERFECTION    OF    THE   INDIVIDUAL. 

The  kindergarten  involves  the  best  of  the  Pestalozzian  system,  and 
some  of  Fro e Bel's  principles  were  already  laid  down  by  Locke.  The 
kindergarten  is  one  of  the  consequences  of  that  principle  of  modern 
education  which  aims  at  the  perfect  cultivation  of  the  human  individual, 
individual  periection.  This  is  to  be  the  grand  result  of  education;  and 
the  way  to  it,  the  method,  is  the  free  development  of  the  mental  facul. 
ties.  ProebeJ  saw  this  principle  enjoined  in  Christianity,  "  Ec  ye  there- 
fore perfect,  even  as  your  Father  in  Heaven  is  perfect,"  and  considered 
his  system  eminently  Christian.  He  tried  to  carry  out  the  developing 
method  into  all  branches  of  instruction,  first  in  the  school  at  Keilhau, 
and  afterward  applied  it  to  infant  training.  This  method  may  be  defined 
as  education,  guided  by  the  true  knowledge  of  human  nature,  as  by  the 
philosophy  of  the  human  mind.  A  little  of  that  knowledge  shows  that 
the  education  of  the  youngest  requires  the  greatest  skill,  because  every- 
thing belonging  to  their  education  must  be  done  for  them,  while,  as  they 
grow  older,  they  learn  more  and  more  to  educate  themselves,  till,  at  the 
age  of  manhood,  they  are  left  to  self-education.  Thus  as  young  people 
grow  older  the  educator  has  less  and  less  to  do  for  them.  When,  with 
the  sixth  or  seventh  year,  the  child  begins  to  reflect,  he  is  capable  of 
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conceiving  general  purposes,  though  in  particular  cases,  and  of  employ- 
ing means  for  them,  that  is,  of  working.  His  trying  to  get  and  use 
means  for  ends  is  learning,  and  fits  him  for  the  school.  The  occupa- 
tions of  the  kindergarten  are  merely  a  playing  at  school,  and  in  this 
sense  the  kindergarten  is  a  play  school^  in  which,  if  children  are  not 
exactly  taught  to  play,  they  are  guided  how  to  play.  They  are  full  of 
activity,  and  all  that  is  wanted  is  the  supply  of  proper  material  and 
liberty  to  exert  their  powers  upon  it;  these  powers  are  summed  up  in 
imagination,  first  betrayed  by  tlie  impulse  of  the  will  to  produce  some 
effect,  and  then  defined  by  imitation.  The  first  plays  are  imitations  of 
motions  and  actions  which  the  children  have  perceived,  and  which  the 
trainer  takes  advantage  of  in  order  to  teach  them  graceful  motions  of 
their  limbs  and  bodies.  Of  the  quiet  games,  the  most  simple  are  those 
with  the  natural  products  obtained  from  their  walks.  Next  come  those 
with  the  divided  cube,  for  which  each  child  is  supplied,  first,  with  a  box 
containing  eight  cubes,  then  with  one  containing  eight  bricks,  then  one 
with  some  diagonal  sections,  then  one  with  some  diagonal  sections  of 
cubes,  and  lastly  one  of  bricks  with  subdivisions.  These  blocks  are  first 
applied  to  the  construction  of  familiar  objects,  as  houses,  chairs,  tables, 
everything  which  may  be  included  under  the  forms  of  use,  and  which 
are  interesting  even  to  the  youngest.  The  forms  of  beauty  and  sym- 
metry require  more  sense,  but  are  found  to  be  inexhaustibly  attractive. 
And  last  of  all  come  the  forms  of  knowledge,  which  familiarize  them 
with  the  geometrical  properties  of  the  cube,  and  the  names  of  its  sides 
and  lines.  Then  tablets  are  introduced,  some  of  equilateral,  some  of 
triangular  shape,  which  impress  them  with  the  peculiarity  of  the  num- 
bers three,  six,  nine,  as  squares  do  with  the  numbers  two,  four,  eight. 
At  last,  sticks  and  peas,  or  sticks  alone,  serve  as  material  for  forms  of 
use,  of  beauty,  and  of  knowledge.  The  latter  may  lead  far  into  a 
knowledge,  of  coursr'  merely  intuitive,  of  geometrical  relations  and  laws. 
The  use  of  sticks  disciplines  the  eye  for  drawing,  vvhieh  also  requires 
skillful  manipulation  of  the  pencil.  The  age  from  three  to  seven  years 
scents  to  be  the  period  of  fantastic  invention,  in  which  latent  genius  ia 
developed,  and  which  may  be  compared  with  the  plowing  and  sowing 
season  of  husbandry.  This  most  important  season  of  childhood  is,  how 
often,  allowed  to  pass  neglected.  Poor  children  in  the  country  are 
often  better  provided  with  right  occupations  than  the  children  of  the 
rich,  which  nuiy  in  some  measure  account  for  the  genius  which  springs 
up  in  country  colleges.  It  will  thus  be  observed  that  the  material  given 
to  children  is  at  first  the  most  natural,  and  is  followed  by  the  more  and 
more  artificial.  The  latter,  again,  is  given  at  first  in  the  most  simplo 
and  palpable  shape,  and  is  followed  by  representations  of  abstractions 
more  and  more  removed  from  the  concrete.  The  highest  intellectual 
effort  in  the  kindergarten  is  the  Festalozzian  form  of  drawing  on  slates 
or  drawing  in  books  ruled  over  with  small  squares.  This  drawing, 
though  entirely  under  the  rule  of  imagination,  prepares  for  proper 
drawing,  for  writing,  and  for  geometry,  better  than  anything  else. 
Children,  at  an  early  age,  become  excessively  fond  of  itj  consider  it 
quite  an  amusement,  and  yet  will  work  at  it  an  hour  without  getting 
tired,  so  that  it  may  be  necessary  to  check  their  eagerness.  Of  poetry, 
accompanied  by  music,  great  use  is  made  in  the  kindergarten,  which 
offers  a  most  extensive  field  for  the  poetical  and  musical  genius  of  ladies 
who  love  children,  and  the  pure  joy  of  their  paradise.  In  Germany, 
Hoffman  Van  Failersleben  has  shovvn,  by  his  "  Kinderlieder,"  that 
verses  which  please  little  children  may  have  poetical  charms  for  every 
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period  of  life,  and  some  of  the  best  composers  have  added  to  the  beauty 
of  the  words  by  their  graceful  composition.  The  first  visible  effect  of 
a  welKconducted  kindergarten  on  the  children  is  that  it  tames  them. 
They  soon  evince  that  their  happiness  is  increased.  Though  more 
gentle  they  become  more  lively.  Their  affection  for  their  trainer,  the 
kindergarten,  is  great,  yet  their  love  to  their  parents  does  not  seem  to 
diminish.  It  is  found  that  at  home  they  are  much  more  quiet,  because 
they  soon  find  a  quiet  amusement  and  eagerly  engage  in  it.  The  genial 
occupation  of  their  brain,  combined  with  the  bodily  exercise  and  the 
happy  humor  in  which  they  seem  to  be,  for  hours,  when  in  the  kinder- 
garten, cannot  but  favor  an  increase  of  their  natural  faculties. 

A  generation  that  has  passed  though  the  developing  system  which 
begins  in  the  kindergarten  will  have  learned  self-command  or  virtue, 
will  be  possessed  of  pure  and  genuine  taste,  and  will  be  self-dependent 
both  in  thought  and  action.  As  a  striking  testimony  to  this  effect,  we 
may  take  the  proceedings  of  the  Russian  Government  against  that  sys- 
tem since  eighteen  hundred  and  fifty.  Fichte,  in  his  addresses  to  the 
German  nation,  has  recommended  national  education  on  the  developing 
system.  John  Jahn  applied  it  to  physical  education  by  his  "Turn- 
wesen,"  or  gymnastics,  which  quickly  spread  over  Germany,  and  was 
as  quickly  put  down  as  politically  dangerous.  Froebel  tried  to  apply 
it  to  general  education,  but  the  German  Governments,  particularly  A  us- 
tria  and  Prussia,  were  frightened  at  the  spirit  of  independence  from 
which  the  system  proceeded  and  whieh.it  fostered.  Prussia,  receding 
more  and  more  from  her  glorious  efforts  of  eighteen  hundred  and  thir- 
teen, almost  eradicated  the  developing  principle  from  her  national  edu- 
cation, once  so  renowned.  But  a  better  spirit  is  alive  again  in  Germany. 
"Turnen"  is  again  flourishing,  and  national  education,  on  the  develop- 
ing principle,  again  appears  as  one  of  the  great  objects  of  interest  to 
the  German  nation.  Consequences  of  the  kindergarten  system  on  the 
female  portion  of  the  population  will  proceed  from  two  sources  at  once: 
from  the  better  training  of  children,  and  from  the  complete  education 
of  those  who  are  to  train  them.  The  advantages  of  a  sj'^stem  which 
places  infant  training  in  the  hands  of  educated  women  can,  perhaps, 
not  be  too  highly  estimated. (*) 

EXPLANATORY    NOTE    OF    THE    PLAN     OF    THE    EXERCISES     IN     THE    KINDER- 
GARTEN. 

The  time  of  occupation  in  the  kindergarten  is  three  or  four  hours  on 
each  weekday,  usually  from  nine  to  twelve  or  one  o*clock;  the  changes 
from  one  to  another  occupy  from  twenty  to  thirty  minutes.  It  is 
worthy  of  remark  that  the  ax^rangements  and  furniture  must  have  a 
special  adaptation  to  the  method  of  teaching.  Thus,  for  instance,  the 
desks  are  covered  with  lines,  which  make  squares  of  an  inch;  this 
teaches  the  child  to  arrange  his  material  in  an  orderly  manner.  How- 
ever, all  occupations  that  can  be  engaged  in  out-of-doors  should  be  car- 
ried on  in  the  garden,  whenever  the  season  and  weather  permit.  The 
character  of  the  plaj's  is  such  that  sonie  instruction  is  combined  with 
the  amusement,  for  pleasant  games  introduced  are  almost  always  accom- 
panied by  singing.  There  are  movement  plays,  so  called,  symbolic 
plays,  in  which  the  forces  of  nature  are  introduced,  as  in  the  games  of 

(1)  The  foregoinjc  article  has  been  prepared  partly  from  the  writings  of  Carl  Froebel. 
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the  wind-mill  and  the  water-wheel,  etc.,  or  the  children  imitate  the 
flying  of  birds,  the  swimming  of  fish,  etc.,  or  they  represent  the  differ- 
ent tradesmen,  as  the  cooper,  miller,  farmer,  etc.,  for  instance,  the 
motions  of  sowing,  mowing,  thrashing,  etc.  By  all  these  and  similar 
plays  the  relation  of  one  to  another  is  brought  out,  and  in  this  way 
they  get  connected  ideas.  It  should  be  mentioned  that  the  children  in 
the  kindergarten  are  never  left  to  themselves,  neither  during  the  play 
exercises  nor  the  time  devoted  to  other  occupations.  There  is  nothing 
of  that  rude,  aimless  playing  and  screaming  so  common  at  recess-time 
in  so  many  ordinar}^  schools. 

It  is  impossible  to  give  a  plan  for  all  existing  kindergartens,  as  they 
are  unlike  in  their  arrangements.  In  small  places  the  time  of  occupa- 
tion is  during  the  forenoon  and  afternoon;  this  is  also  the  case  with 
the  poor  children  in  large  citic*,  as  it  is  a  blessing  for  them  to  remain 
as  long  as  possible  under  the  good  care  of  the  institution.  The  plan  of 
occupation  is  not  only  dictated  by  local  circumstances  but  also  by  the 
seasons.  The  Winter  requires  another  a^-rangenient  than  the  Summer. 
The  children  are  divided,  according  to  their  age,  in  two  divisions,  as 
not  all  the  exercises  for  children  from  five  to  seven  years  old  can  be 
comprehended  by  children  from  three  to  five.  The  following  order  of 
exercises  is  from  Lin  a  Morgen  stern's  Paradise  of  Childhood.(^;  I 
should  not  forget  to  mention  that  the  kindergarten  furnishes  all  the 
material. 


SCHEDULE     OF     EXERCISES     FOR     A     KINDERGARTEN, 
WINTER    AND     SUMMER. 


WINTER   OCCUPATION. 


Monday, — 9  to  9},  coming,  arranging;  9 J  to  10,  recitation  or  song;  10 
to  lOJ,  telling  stories;  lOJ  to  11,  building;  11  to  1 1  J,  eating.;  UJ  to  12, 
ball-plays;  12  to  12^,  puncturing  paper;  12 J  to  1,  movement  plays. 


movement  plays. 

Wednesday, — 9  to  9 J,  coming,  arranging;  9 J  to  10,  recitation  or  song; 
10  to  10 J,  learning  a  song;  10 J  to  11,  drawing;   11  to  11  J,  eating;  llj  to 

10 


12,  ball-plays;     12  to  I2i,  peas- work;  12^  to  1,  movement  plays. 

Thursday. — 9  to  9 J,  coming,  arranging;  9 J  to  10,  recitation,  etc.;  10 
to  lOJ,  telling  stories;  lOJ  to  11,  building;  11  to  11  J,  eating;  11 J  to  12, 
ball-plays;  12  to  12 J,  puncturing  paper;   12 J  to  1,  movement  plaj^s. 

Friday. — 9  to  9i,  coming,  arranging;  9i  to  10,  recitation,  etc.;  10  to 
lOJ,  telling  stories;  lOJ  to  11,  weaving  or  braiding;  11  to  11  J,  eating; 
Hi   to    12,    bail  plays;  12  to  12J,  paper  cutting;    12J  to  1,  movement 


plays 


Saturday, — 9  to  9 J,  coming,  arranging;   9 J  to  10,  recitation,  etc.;   10 


(1)  Compare  "Das  Paradies  der  Kindheit  nach  iPricdrich  Proehels  Grundsatzeii"  von 
Lina  Morgen  stern  Paradise  of  Childhood,  according  to  the  principles  of  F,  Froebel,  by 
Xi.  Morgcnstern.    Berlin,  1865. 
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to  10},  repelition  of  the  songs;  lOJ  to  11,  drawing;  11  to  11},  eating; 
11}  to  12^  ball  phiys;  12  to  12},  working  in  clay;  12}  to  1,  movement 
plays. 

SUMMER    OCCUPATION — FIRST    DIVISION. 

Monday. — 9  to  9},  coming,  arranging;  9}  to  10,  telling  stories,  con- 
versation on  objects;  10  to  iO|,  drawing;  10}  to  11,  eating;  11  to  11}, 
work  in  the  garden;  11}  to  12,  movement  plaj^s;  12  to  12},  free  occu- 
pations;  12}  to  1,  concluding  prayer. 

luesday.-  9  (o  9},  com;ng,  arranging;  9}  to  10,  conversation  on  ob- 
jects; 10  to  10 J,  folding  and  interlacing;  10}  to  11,  eating;  11  to  11}, 
work  in  the  garden;  11}  to  12,  movement  plan's;  12  to  12},  free  occu- 
pations;  12}  to  1,  concluding  praj^er. 

Wediiei^'lay. — 9  to  9},  coining,  arranging;  9}  to  10,  conversation  on 
objects;  10  to  10},  peas  work;  lOJ  to  11.  eating;  11  to  11},  work  in  the 
garden;  11}  to  12,  ntovement  plays;  12  to  12},  free  occupations;  12}  to 
1,  concluding  prayer. 

Thursday. — S>  to  i)h  coming,  arranging;  9}  to  10,  conversation  on  ob- 
jects; 10  to  10|,  weaving  and  braiding;  10}  to  11,  eating;  11  to  11}, 
work  in  the  garden;  H}  to  12,  movement  plays;  12  to  12},  free  occu- 
pations;  12}  to  1,  concluding  prayer. 

Friday. — 9  to  9^,.  coming,  arranging;  9}  to  10,  conversation  on  ob- 
jects; 10  to  10},  puncturing  and  cutting  pa])er;  10}  to  11,  eating;  11  to 
11},  work  in  the  garden;  11}  to  12,  movement  plays;  12  to  12},  free 
occupations;   12}  to  1,  concluding  j>raycr. 

Saturday.— 9  to  9},  coming,  arranging;  9}  to  10,  conversation  on  ob- 
jects; 10  to  10},  building;  10}  to  11,  eating;  11  to  II},  work  in  the 
^L'arden;  11}  to  12,  movement  plaj'sj  12  to  12},  free  occupation;  12}  to 
1,  concluding  praj'er. 

SUMMER    OCCUPATION — SECOND   DIVISION. 

Monday. — 9  to  9},  coming;  9}  to  10,  prayer,  telling  stories;  10  to  10 J, 
building  and  lajnng  figures;  10}  to  11,  eating;  11  to  11},  work  in  the 
garden;  11}  to  12,  movement  phiys;  12  to  12^,  free  oecupations;  12}  to 
1,  concludirig  prayer. 

Tuesday. — 9  to  9},  coming;  9}  to  10,  prayer,  recitation;  10  to  10}, 
weaving  and  paper  folding;  lOJ  to  11,  eating;  11  to  11},  work  in  the 
garden;  11}  to  1*2,  movenicut  plays;  12  lo  12^,  free  occupations;  12}  to 
1,  concluding  prayer. 

Wednesday. — 9  to  9 J,  coming;  9}  to  10,  prayer,  telJing  stories;  10  to 
10},  puncturing  and  drawing;  10}  lo  11,  eating;  11  to  11},  work  in  the 
garden;  11}  to  12,  movement  pla^-s;  12  lo  12 J,  free  occupations;  12}  to 
1,  concluding  prayer. 

Thursday. — 9  to  9|,  coming;  9}  lo  10,  pra3a'r,  telling  stories;  10  to 
10},  building  and  laying;  10}  to  11,  eatirjg;  11  to  lU,  work  in  the  gar- 
den;  11}  to  12,  movement  plays;  12  to  12},  i'i\^.Q  occupations;  12}  to  1, 
con  chiding  pra3^er. 

Friday. — 9  to  9},  coming;  9}  to  10,  prayer,  telling  stories;  10  to  lOi, 
weaving  and  drawing;  10}  to  11,  eati Uii;  11  to  11},  work  in  the  garden; 
11}  to  12,  movement  plays;  1-2  to  12},  free  occupations;  12}  to  1,  con- 
cluding praj^er, 

Saturday. — 9  to  9},  eoniing;  9}  to  10,  prayer,  recitation;  10  to  10}, 
drawing,  ball  plays;   10}  to   11,  eating;   11  to  11},  work  in  the  garden; 
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11}  to  12,  movement  plays;  12  to  12},  free  occupations;  12}  to  1,  con- 
cluding prayer. 

JOHN    KRAUS. 


PROGRESS     OF 


KINDERGARTEN     CULTURE 
AND    ELSEWHERE. 


IN     AMERICA 


I'he  following  is  a  brief  abstract  of  a  report  made  by  Miss  Elizabeth 
P.  Pea  body  upon  the  progress  of  kindergarten  culture,  the  limits  of 
this  volume  forbidding  the  publication  of  the  article  in  full. 

OBSTACLES    TO    THE   ESTABLISHMENT    OE   KINDERG.A.RTEN    SCHOOLS. 

The  progress  of  the  genuine  kindergarten,  versus  ignorant  attempts 
at  it,  has  not  been  verj'  great  in  America,  for  the  reason  that  the  public 
is  not  3^et  prepared  to  sustain  attempts  at  establishing  such  schools,  and 
there  are  not  yet  sufficier.t  facilities  for  the  education  of  teachers  of 
the  genuine  kindergarten.  Private  munificence  is  necessary  to  sustain 
such  attempts  at  reform  in  education  until  their  value  shall  be  demon- 
strated. The  history  of  the  firsti  establishment  ot*  normal  schools 
proves  this.  After  ten  3' ears  of  lecturing  by  Rev.  Charles  Brooks,  of 
Medford,  and  Hon.  Horace  Mann,  to  prepare  the  people  to.  ap])reciato 
the  necessity  of  normal  schools,  it  was  still  necessary  for  a  private 
citizen  to  offer  ten  thousand  dollars,  on  condition  that  the  Legislature 
ghould  grant  an  equal  sum,  before  the  first  normal  school  could  be  insti- 
tuted; and,  moreover,  at  its  first  opening,  the  intelligent  State  of  Mas- 
sachusetts furnished  only  three  young  women  who  desired  to  improve 
by  its  advantages. 

KINDERGARTEN    NORMAL    TRAINING. 

The  first  and  only  kindergarten  normal  school  established  in  this 
countrj^  is  that  in  Boston,  taught  by  two  German -American  ladies, 
whose  very  religion  it  is  to  educate  children  according  to  Froebel's 
system.  This  is  a  private  class,  and  is  taught  by  lectures  and  practice 
in  a  model  kindergarten.  More  than  twenty  live  teachers  have  com- 
pleted their  training  here,  although  fully  half  of  this  number  have 
been  obliged  to  incur  debt  in  so  doing;  and,  after  all,  they  have  been 
severely  tried  by  finding  the  public  unprepared  to  understand  or  appre- 
ciate their  system,  so  different  is  the  old  idea  of  that  whieh  a  child 
should  first  learn  from  the  inspiration  of  Frocbel,  namely,  that  the 
true  order  of  the  unfolding  of  human  nature  is  first  doing,  and  after- 
ward thinking,  because  the  child  will  attend  at  first  only  to  what  hini- 
^Q\f  does. 

THE   teachers'    TEMPTATION. 

But  the  ignorant  and  impatient  ambition  of  parents  makes  a  sore 
temptation  to  teachers  even  of  the  most  un mercenary  spirit.  It  is 
easy  to  please  parents  and  gratify  their  vanity  by  showing  children  the 
waj'  to  do  things,  instead  of  addressing  their  own  active  power  by 
words  fitly  chosen,  that  the  young  teacher  is  ten)pted  to  do  it,  letting 
the  child  make  and  do  things  with  no  more  intellectual  movement  than 
accompanies  a  monkey*s  imitations. 
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PUBLIC   APPRECIATION   DEMANDED. 

To  diffuse  through oot  the  country  a  proper  public  appreciation  of  the 
kindergarten  principle,  producing  a  deferential  cooperation  with  the 
educated  kindergartener,  instead  of  a  tormenting  and  obstructing  criti- 
cism, and  to  afford  young  women  an  opportunity  for  attaining  this 
most  beautiful  of  the  fine  arts  (because  its  material  is  the  highest), 
weil-endowed  public  normal  schools  for  it  are  indispensable,  where 
those  who  feel  the  vocation  can  have  instruction  free.  The  Boston 
school  that  has  been  mentioned  above  will,  it  is  hoped,  be  adopted  as 
an  independent  department  of  the  city  normal  school,  since,  in  Boston, 
a  beginning  has  been  made  by  the  School  Committee  of  eighteen  hun- 
dred  and  seventy,  who  established  one  kindergarten  in  the  public  ays- 
tera. 

PROPOSED   EXPERIMENTAL   SCHOOL   IN   NEW   YORK. 

In  New  York,  it  has  been  proposed  by  the  Commissioners  of  Educa- 
tion, who  have  a  term  of  five  years  to  work  in,  to  make  one  of  three 
experimental  schools  a  normal  school,  with  its  model  kindergarten 
attached, 

FRAGMENTARY    INSTRUCTION. 

A  German  lady  in  California,  Mrs.  Weddlgen,  has  done  some  good 
work  in  keeping  a  kindergarten,  under  every  imaginable  disadvantage, 
and  without  any  intelligent  cooperation,  and  has  also  leetured  and  writ- 
ten upon  the  subject. 

Another  person,  who  has  done  very  much,  especially  among  the 
German  population  in  and  about  New  York,  is  Dr.  Adolph  Douai,  who 
has  now  an  institute  in  Newark,  New  Jersey.  He  imported  a  trained 
teacher  from  Hamburg,  at  great  expense,  to  instruct  his  daughter  in 
the  art,  and  though  he  has  varied  a  little  from  the  method  of  Froebel, 
especially  in  the  art  of  drawing,  his  kindergarten  should  not  be  char- 
acterized us  a  false  one. 

Miss  Louisa  Frankenburg,  an  old  lady  of  seventy,  who  was  the  pupil 
and  friend  of  Froebel,  now  resident  at  Germantown,  Pennsylvania,  has 
instructed  some  superior  ladies  in  the  art,  and  feels  still  capable  of 
doing  so,  notwithstanding  her  age.  She  has  made  some  efforts  to  assist 
intelligent  colored  women  to  obtain  the  kindergarten  training,  but  the 
efforts  hitherto  failed,  from  lack  of  appreciation  by  the  public. 

KINDERGARTEN    MATERIAL. 

A  gentleman,  of  Springfield,  Massachusetts,  has  established  a  manu- 
factory of  kindergarten  material,  a  truly  public-spirited  act,  since  he 
does  not  expect  even  to  get  his  money  back  for  years. 

KINDERGARTEN    IN    EUROPE. 

The  only  place  where  Froebel  commenced  his  kindergarten  work  tri- 
umphantly was  in  Hamburg,  whither  he  was  invited  by  a  remarkable 
society  of  ladies,  half  of  them  Christians  and  half  Jewish,  who  had 
associated  for  the  purpose  of  producing  religious  toleration,  and  who 
naturally  became  a  radical  education  society.  In  this  city,  the  widow 
of  Froebel  now  has  a  kindergarten.     In  Dresden,  Fi*au  Marguadt  keeps 
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an  admirable  kindergarten.  But  the  best  in  the  world  is,  perhaps, 
Madame  Vogler's,  in  Berlin.  At  this  moment  there  is  in  Germany  a 
new  impulse  toward  genuine  kindergarten  culture  in  the  highest  intel- 
lectual classes.  The  Philosophers'  Congress,  which  met  in  Prague, 
Bohemia,  in  eighteen  hundred  and  sixty-eight,  and  at  Frankfort-on- 
the-Main,  in  eighteen  hundred  and  sixty-nine,  has  made  it  a  special 
object  to  investigate  Froebel's  system,  and  has  pronounced  it  the  most 
advanced  on  the  subject  of  education. 

ITALY   AND   ENGLAND. 

It  is  an  interesting  fact  that  the  kindergarten  is  about  being  made 
the  first  step  of  the  new  public  school  system  of  Italy,  which  is  super- 
seding the  old  ecclesiastical  schools  hitherto  prevalent  there. 

The  Italian  Minister  of  Instruction,  having  become  interested  in  kin- 
dergarten ry,  has  imported  some  German  kindergartens  into  Italy,  and 
also  sent  some  Italian  girls  to  be  taught  in  the  normal  schools  of  Berlin. 

An  English  lady  says  that  Manchester  and  London  are  almost  the 
only  towns  where  kindergartens  have  taken  root,  though  there  have 
been  isolated  attempts  and  partial  success  in  some  other  places.  Miss 
Praetorius,  a  woman  thoroughly  skilled  in  the  art  and  science  of  Froe- 
bel, says  that  there  is  not  a  genuine  kindergarten  in  England.  A  visitor 
to  her  school,  in  which  I  have  passed  a  few  hours,  may,  however,  see 
the  most  perfect  teaching  of  singing  to  children  in  the  world. 

ELIZABETH    P.  PEABODY. 
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THE  KINDERGARTEN. 


LAn  address  delivered  April  3d,  3875,  befoi'e  the  Normal  Teachers'  Association,  at  St. 
Louis,  Mibsouri,  by  Mjss  S.  E.  BLOW.] 


It  is  a  truth  now  univei'sally  recognized  by  educators,  that  ideas  are 
formed  in  the  mind  of  a  child  hy  abstraction  and  generalization  from 
the  facts  revealed  to  him  through  the  Hen«es;  that'  only  what  he  has 
himself  perceived  of  the  visible  and  tangible  properties  of  things  can 
serve  as  the  basis  of  thought,  and  that  upon  the  vividness  and  complete- 
ness of  the  impressions  made  upon  him  by  external  objects,  will  depend 
the  clearness  of  his  inferences  and  the  correctness  of  his  judgments. 
It  is  equally  true,  and  as  generally  recognized,  that  in  young  chddren 
the  percei)tive  faculties  are  relatively  slrongor  than  at  any  later  period, 
and  that  while  the  understanding  and  reason  stilt  sleep,  the  sensitive 
JTiind  is  receiving  those  sharp  impressions  of  external  things,  which, 
held  fast  by  mcmorj^  transformed  by  the  imagination,  and  filially  clas- 
sified and  organized  through  reflection,  result  in  the  determination  of 
thought  and  the  formation  of  character. 

These  two  parallel  truths  indicate  clearly  that  the  first  duty  of  the 
educator  is  to  aid   the  perceptive  faculties  in   their  work  by  supplying 

the  external  objects  best  calculated  to  serve  as  the  basis  of  normal  con- 
ceptions by  exhibiting  th  se   objects  from  many  different  standpoints, 

that  variety  of  interest  muj^  sharpen  and  intensify  the  impressions  they 

make  upon   the  mind,  and    by  presenting  them  in  such  a  sequence  that 

the   transition   from  one  object    to   another   may   be   made  ;is   easy  as   . 

jjossibio. 

The  advocates  of  the  kindergarten  believe  that  Froebel  has  met  this 

fundamental    necessity    in    education    better   than    any  other  thinker, 

and   that  the   series  of  objects   technical  I  ly  called 

Froebel's  Gifts,  otfer  the  healthiest  nourishment  yet . 

discovered  for  the  child's  minrl,  and  constitute  the 

best  basis  yet  known  for  strong  and   harmonious^ 

development  of  the  intellectual   powers.     It  is  my  * 

purpose   to  day  to   describe    these  gifts    briefly,   in 

the  order  of  their  succession,  to  indicate  their  con- 

nection,  and  to  try  to  make  clear  the  law  by  which 

their  sequence  is  determined.     liecognizing  clearly 

the  necessity  of  a  definite  starting  2:>oint  forethought, 

Froebel  presents  to  the  child  in  his  First  Gift  the 

ball,  an  object  containing,  under  the  simplest  form, 

the  properties  common  to  all  things.     By  means  of 

the  ball  we  illustrate  the  general  properties  of  size,  coloi*,  form,  weight, 

and  density,  while  at  the  same  time  we  give  the  child  the  easiest  thing  in 

the  world  tp  grasp  alike  with  the  hand  and  the  mind.    It  is  the  simplest 

of  forms,  for  it  has  neither  sides,  corners,  nor  edges.    It  is  easy  to  conceive 
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as  a  whole,  for  in  all  positions  it  a)>pear8  the  same.  It  is  the  funda- 
mental form  throughout  nature,  and  is  constantly  appearing  both  in  the 
organic  and  inorganic  worlds,  and,  finally,  it  is  perfectly  harmonious, 
being,  one  might  almost  say,  the  ideal  form  towards  which  the  universe 
strives.  To  the  child,  moreover,  the  ball  is  the  source  of  infinitely 
varied  amusement.  He  rolls  it,  he  tosses  it,  he  wliirls  it  round  and 
round.  Holding  it  b}^  a  string,  he  moves  it  up  and  down,  right  and  left, 
round  in  an  ever- widening  or  an  ever-narrowing  circle.  It  becomes  to 
him  the  representative  of  a  thousand  things;  through  its  ibrm  it  stands 
for  the  fruits  and  flowers  he  has  learned  to  love;  through  the  motions 
he  gives  it,  it  becomes  to  him  the  springing  cat,  the  flying  bird,  the^ 
clinibing  squirrel — all  the  objects  with  which  his  little  experience  of 
life  has^made  him  familiar,  are  embodied  in  it,  and  just  froin  its  great 
simplicity  result  its  mr.nifold  adaptations. 

As  introduced  into  the  kindergarten,  the  First  Gift  consists  of  a  box 
containing  six  soft  worsted  balls  of  the  difi'erent  primary  and  secondary 
colors.  These  balls  should  be  so  used  that  the  child  will  learn  through 
actual  experience  all  their  essential  characteristics,  both  in  rest  and  in 
motion,  in  their  relation  to  each  other,  and  in  relation  to  himself. 

The  Second  Gift,  which  consists  of  a  hard 
ball,  a  cube,  and  a  cylinder,  involves  at  its  basis 
recognition  of  the  truth  that  in  order  to  clear 
knowledge  there  must  be  comparison,  or,  in  other 
words,  that  we  on  1 3^  learn  what  a  thing  is  by 
learning  what  it  is  7iot.  Therefore,  to  complete 
the  child's  knowledge  of  the  ball,  he  must  com- 
pare it  with  something  else,  and  as  his  powers 
are  too  weak  to  discern  slight  divergencies,  he 
needs  an  object  which   presents  to  it  the  com- 

pletest  possible  contrast.     This  we  find  in  the^ 

cube.  Instead  of  the  unity  of  the  ball,  we  have  in  the  cube  variet}^; 
instead  of  the  simplicity  of  the  ball,  we  have  in  the  cube  complexity; 
instead  of  the  unvarying  uniformity  of  the  ball,  we  have  in  the  cube  an 
object  which  changes  with  every  modification  of  position,  an<i  every 
acceleration  of  movement — instead  of  the  ready  movableness  of  the 
ball,  we  have  in  the  cube  an  object  which,  as  it  were,  embodies  the 
tendency  to  repose. 

The  C3'lindcr  forms  the  connecting  link  between  the  ball  and  the  cube. 
Like  the  ball,  it  is  round  and  without  corners,  and  like  the  cube,  it  has 
sides  and  edges.  It  contains  the  ball,  and  is  contained  by  the  cube,  and 
it  unites  the  movableness  of  the  one  with  th-e  fixedness  of  the  other. 

In  the  Third  Gift,  which  consists  of  a  cube  divided 
once  in  every  direction,  giving  eight  smaller  cubes,  we 
pass  from  contrasts  of  form  to  contrasts  of  size.  This 
gift,  considered  as  a  whole,  is  identical  with  the  cube 
of  the  Second  Gift,  but  through  its  divisions  it  enables 
the  child  to  grasp  inner  conditions  as  well  as  external 
appearance,  leads  from  the  conception  of  a  simple  unit  to  the  elements  of 
which  such  unit  is  composed,  thus  paving  the  way  for  rational  analysis. 
And  as  every  analysis  should  end  in  a  synthesis,  every  condition  of  the 
cube  into  its  parts  is  followed  either  by  their  recombination  into  the 
original  whole,  or  by  the  production  of  a  new  whole,  of  which  each 
small  cube  is  again  an  essential  part.  Thus  the  Third  Gift  meets  the 
instinctive  craving  of  the  child  to  find  out  what  is  inside  of  things,  and 


Digitized  by 


Google 


176* 

at  the  same  time,  through  the  number  and  variety  of  its  possible  trans- 
formations, it  satisfies  and  stimulates  the  creative  powers.  This  gift  is 
also  excellently  adapted  to  give  children  definite  ideas  of  number,  and 
only  those  who  have  seen  the  little  calculators  making  all  possible  com- 
binations of  their  eight  cubes,  can  understand  how  the  experiences  thus 
obtained  will  simplify  arithmetic,  and  make  it  a  pleasure  instead  of  a 
torture,  alike  to  teacher  and  pupil. 

The  Fourth  Gift,  like  the  third,  is  a  divided  cube,  but  in  its  subdivisions 
we  have  blocks,  whose  sides  are  oblongs  instead  of 
squares.  And  whereas,  in  the  small  cubesof  the  Third 
Gift,  the  length,  breadth,  and  thickness  were  equal,  the 
parallelopipeds  of  the  Fourth  Gift  are  twice  as  long  as 
they  are  broad,  and  twice  as  broad  as  they  are  thick. 
Thus  the  three  dimensions  of  space  implied  in  the  Third  Gift  are  empha- 
sized in  the  fourth,  and  all  the  possibilities  latent  in  the  former  are 
actualized  in  the  latter. 

As  all  df>velopment  moves  from  the  simple  to  the  complex,  and  as  in 
the  child  what  is  new  unfolds  from  the  old,  so  in  the  kindergarten  gifts 
which  are  intended  to  be  an  objective  counterpart  of  this  subjective 
process,  we  find  each  new  gift  contains  all  that  existed  in  the  previous 
gifts,  With    the  addition   of  elements  which  they  implied,    but  did  not 

realize.     Thus  in  the  Fifth  

Gift  we  again  have  the 
cube — this  time,  however, 
the  cube  is  larger  —  the 
number  of  its  parts  is 
greatly  increased,  and  by 
dividing  some  of  the  small 


er  cubes,  the  triangular 
form  is  introduced.  A 
greatly  increased  amount  of  material  is  thus  put  into  the  hands  of  the 
child,  and  alike  in  extended  numerical  relations,  in  variety  of  funda- 
mental forms,  and  in  adaptability  to  creative  purposes,  this  gift  is  an 
advance  upon  its  predecessors.  With  the  Sixth  Gift,  which  is  a  cube  of 
the  same  size  as  the  fifth,  but  difl-era  in  its  subdivisions,  we  complete 
the  series  of  solid  forms. 

To  understand  these  gifts  wc  must  clearly  and  definitely  apprehend 
their  relation  to  each  other,  for  it  is  this  relation  which  gives  them  their 
significance,  and  upon  the  recognition  of  this  relation  depends  the 
power  with  which  they  are  used.  We  conceive  nothing  truly  so  long 
as  we  conceive  it  alone.  It  is  only  when  the  relations  of  any  individual 
object  to  universal  law  are  rightly  apprehended,  that  a  clear  insight 
into  its  nature  is  gained.  Now  the  universal  law  of  development  is 
progress  from  the  unlimited  to  the  limited,  from  the  homogeneous  to 
the  heterogeneous,  from  simplicity,  with  its  manifold  ad{i|)tation8,  to 
complexity,  with  its  defined  parts  and  restricted  powers.  Illustrations 
of  this  law  are  all  around  us.  it  is  written  on  all  inorganic  nature;  it 
unfolds  itself  yet  more  clearly  in  the  plants  and  animals.  Man,  too,  is 
no  exception  to  it,  but  physically,  mentally,  and  morally  progresses 
u«der  the  conditions  which  it  imposes.  Clearly  the  law  of  human  devel- 
opment should  be  the  law  of  education,  and  the  great  originality  of 
Froebel  as  a  thinker  consists  in  his  recognition  and  application  of  thia 
vital  truth.  It  was  this  underlying  thought  which  determined  in  his 
mind  the  sequence  of  the  six  gifts  just  described,  and  any  person  who 
will  carefully  study  them,  will  find  that  there  is  in   them  a  gradual 
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advance  in  definiteness  and  complexity,  and  that  each  successive  gift 
limits  the  freedom  of  the  child,  while  vastly  increasing  his  power 
within  the  boundaries  defined.  '*** 

Education,  however,  must  move  not  only  from  the  simple  to  the  com- 
plex, but  from  the  concrete  to  the  abstract*  Hence  in  Froebel's  Seventh 
Gift  we  pass  from  the  solid  to  the  surface,  and  give  to  the  child  first 
squares,  and  then  the  difi'erent  kinds  of  triangles,     To^^    ^.  . 

preserve  the  connection  of  the  gifts  and  to  derive  the^§  jfflUk  jAl 
surface,  as,  logically,  it  must  be  derived  from  the 
solid,  the  square  is  represented  as  the  embodied  side 
of  the  cube.  The  right  angled  isosceles  triangle  isl 
then  derived  from  the  square  by  the  diagonal  line, I 
and  with  this  triangle  as  the  standard  of  comparison,  the  other  triangles 
are  also  illustrated  and  defined. 

The  interlacing  slats  of  the  Eighth  Gift  form  the  transition  from  the 

surface  to  the  line.     These  slats  rudely 

represent  the  line,  while,  by  breadth,  they  ^^ 
are  still  connected  with  the  surface. 
They  are  succeeded  by  the  sticks  and 
wires  which  visibly  embody  the  lir 
through  which  the  child  learns 
ceive  the  line  as  the  boundary  of  a  sur- 
face, just  as  he  previously  conceived  the 
surface  as  the  boundarj^  of  a  solid.  The  limit  of  analysis  is  reached 
when  we  move  from  the  line  to  the  point,  and  in  Germany  there  has 
recently  been  inti'oduced  into  some  of  the  kindergartens  the  occupation 
of  sorting,  arranging,  and  combining  into  difi^erent  forms,  small  pebble* 
or  shells,  which  are  intended  to  represent  the  embodiment  of  the  point. 
The  sorting  of  seeds  for  the  gardens  also  comes  under  this  head,  and 
with  these  crude  material  representations  of  the  point  is  completed  the 
series  of  kindergarten  gifts. 

I  trust  from  what  has  been  said  that  the  following  points  with  regard 
to  these  gifts  have  been  clear: 

1.  That  the  method  of  procedure — by  which  the  successive  links  in 
the  series  are  obtained — is  strictly  analytical.  Thus,  by  analysis  of 
the  solid  wo  obtain  the  surface,  by  analysis  of  the  surface  the  line,  by 
analysis  of  the  line  the  point. 

2.  That  in  using  these  gifts  the  child  effects  no  transformation  of 
material;  he  neither  adds  to,  diminishes,  nor  modifies  what  is  given 
to  him,'  but  simply  classifies,  combines,  and  arranges  the  elements  hft 
receives. 

We  pass,  now,  from  the  kindergarten  gifts  to  the  kindergarten  aeen- 
pations,  and,  before  I  attempt  to  explain  these,  I  wish  to  correct  the 
generally  prevalent  idea  that  they  are  only  mechanical  employBaents^ 
and  that  their  purpose  is  simply  to  train  the  hand  of  the  child,  and  to 
serve  as  a  foil  to  the  more  intellectual  exercises  with  the  aolid  aiad 
plane  geometric  forms.  The  kindergarten  is  not  a  school,  where  lee- 
sons  are  alternated  with  fancy  work,  and  there  is  no  bro^^d  diatinctioa 
between  gifts  involving  more  or  less  intellectual  effort  and  oecupatjond 
implying  principally  mechanical  neatness  of  execution.  The  occupa- 
tions of  the  kindergarten  are  based  upon  the  same  general  laws  and 
regulated  by  the  same  general  principles  which  apply  to  the  gifta,  ^nd 
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their  effect  upon  the  total  harmonious  development  of  the  child  is  even 
more  striking  than  the  eifect  of  the  blocks,  squares,  triangles,  and 
sticks,  to  which  they  are  sometimes  most  injudiciously  subordinated. 

The  true  distinction  between  the  gifts  and  occupations  is,  that  while 
the  former  are  derived  by  analysis  from  the  solid,  the  latter  are  evolved 
by  synthesis  from  the  point,  and  while  in  the  former  the  child  simply 
makes  different  combinations  of  definitely  determined  material,  in  the 
latter  there  is  progressive  modification  and  transformation  of  the  mate- 
rial itself.  Thus,  from  pricking  where  all  kinds  of  harmonious  figures 
are  produced,  by  simply  stickmg  holes  in  paper,  we  pass  to  the  line  in 
sewing  and  drawing — to  the  transition  from  the  line  to  the  surface  in 
tv^eaving  and  interlacing  of  paper — to  the  surface  itself  in  the  squares 
of  paper  used  in  folding  and  cutting— to  the  outlines  of  solids  in  pea- 
^ork — to  the  surface  boundaries  of  solids  in  the  card-board  modeling, 
and  to  the  solid  itself  in  the  modeling  in  clay.  Thus,  by  a  diiferent 
road,  we  have  reached  our  original  starting  point,  or  rather,  having 
made  a  kind  of  spiral  ascent,  we  are  now  surveying  the  same  truths 
from  a  higher  plane.  A  vital  point  of  connection  between  the  gifts 
and  the  occupations  lies  in  the  feet  that  the  latter  offer  the  child  the 
best  possible  means  of  embodying  in  visible  and  permanent  form  the. 
impressions  received  through  the  former.  Thus  in  pricking,  sewing, 
and  drawing,  the  children,  when  told  to  invent,  almost  invariably  begin 
by  reproducing  the  forms  with  which  they  have  become  familiar  in 
their  play  Mnth  blocks  and  sticks.  The  same  truth  applies  to  their 
invention  in  mats,  paper-folding,  and  paper-cntting;  and  an  intelligent 
teacher  can  judge  absolutcb^  of  the  effect  of  her  work  by  the  free  pro- 
ductions of  her  scholars. 

Thus  far,  we  have  considered  the  kindergarten  gifts  and  occupations 
simply  from  the  standpoint  of  their  effect  upon  the  intellectual  devel- 
opment of  the  child.  They  have,  however,  an  additional  significance 
in  the  fact  that,  taken  together,  they  form  a  con^plcte  alphabet  of  work 
and  exercise  the  hand  in'all  the  technical  processes  by  which  man  con- 
verts raw  material  to  his  use.  Ever  since  the  days  of  Locke,  thinkers 
and  philanthropists  have  been  trying  to  solve  the  problems  of  educat- 
ing skilled  laborers,  and  many  have  been  the  experiments  of  schools 
for  the  working  classes,  nearly  all  of  which  have  failed,  because  built 
on  a  wrong  foundation.  The  truth  which  Procbel  plainly  saw,  was, 
that  the  schools  should  strive,  not  to  turn  out  good  shoemakers,  book- 
binders, or  watchmakers— not,  in  fact,  to  teach  any  special  trade— but  to 
give  such  preparatory  training  and  practice  as  would  make  all  technical 
prdcesses  simple.  Upon  this' basis  he  organized  the  kin<lergarten  gifts 
and  occupations,  and,  taken  together,  they  represent  every  kind  of 
technical  activit}^,  from  the  mere  agglomerating  of  raw  material  to  the 
delicate  processes  of  plastic  art.  . 

Thus  Froebel's  gifts  have  a  threefold  purpose  and  a  threefold  appli- 
cation.    Based  upon  the  unchangeable  facts  of  form  and  relations  of 
number,  they  work  powerfully  in  the  direction  of  a  healthy  develop- 
ment of  the  mind,  by  their  countless  beautiful  combinations  of  color 
and  form  the  aesthetic  nature  is  roused,  and  by  the  practical  work  they 
necessitate  the  senses  are  sharpened  and   the  hand  is  trained.     They   : 
appeal  to  the  whole  aature  of  the  child,  reaching  at  once  his  intellect,  ^ 
his  emotions,  and  his  physical  activities,  and  contribute  to  produce  a  j 
balanced  development  not  attainable,  I  believe,  by  any  other  system.  [ 
So  much  for  the  kindergarten  material.     A  few  words  now  as  to  tho  j 
manner  in  which  this  material  is  used.  • 
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The  practical  basis  of  the  kindergarten  method  is  expressed  in  the 
formula  "  We  learn  through  doing.*'  It  was  a  favorite  saying  of  Froe- 
bel's  that  the  world  is  sick  with  thinking,  and -can  only  be  cured  by 
acting;  and  accordingly,  in  the  kindergarten  free  activity  is  the  essen- 
tial thing.  The  children  roll  and  throw  their  balls,  build  with  their 
blocks  and  lay  figures  with  their  sticks;  they  fold,  they  sew,  they 
weave,  they  model,  and  gradually  the  labor  of  the  hacd  clears  the 
thought  of  the  mind,  and  by  using  objects  as  material  for  work,  their 
properties  and  powers  are  learned.  In  this  lies  the  great  difference 
between  Pestalozzi  and  Froebel;  for  while  the  object  lessons  of  the  for- 
mer appeal  directly  to  the  powers  of  observation  the  latter  realized  that 
children  would  never  carefully  and  exhaustively  observe  any  object 
with  which  they  were  not  practically  occupied.  Children  in  the  kin- 
dergarten observe,  because  they  are  constantly  trying  to  reproduce, 
and  their  failure  to  attain  sat isfiic to ry  results  causes  them  to  notice 
objects  more  and  more  carefully.  Another  excellent  result  of  Froebel's 
demand  that  the  child  shall  learn  through  doing  is,  that  it  effectually 
prevents  that  rapid  acquisition  of  superficial  knowledge  which  is  the 
bane  of  the  present  age.  It  is  true  that  the  path  of  learning  should 
be  made  pleasant;  it  is  not  true  that  it  should  be  made  so  smooth  that 
it  may  be  trodden  without  effort.  He  who  struggles  up  no  Hill  Diffi- 
culty will  never  reach  the  Palace  Beautiful,  and  the  plan  of  constantl}'' 
removing  obstacles,  instead  of  encouraging  pupils  to  surmount  them, 
both  enfeebles  character  and  destroys  the  vitality  of  the  mind. 

In  the  kindergarten  the  children  work  for  what  they  get,  but  the 
steps  by  which  they  advance  are  so  gradual,  that  whenever  they  make 
a  faithful  effort  they  attain  some  result.  Consequently,  they  gain  faith 
in  their  own  ability  to  surmount  obstacles,  and  develop  in  mind  and  will 
at  the  same  time  that  they  are  constantl}'  adding  to  their  little  store  of 
ideas  and  experiences.  Again,  what  they  know  they  must  know  thor- 
oughly, for  the  mind  can  only  use  and  apply  what  it  has  perfectly 
assimilated,  and  the  salient  feature  of  Froebel's  method  is,  that  it  trans- 
forms every  element  of  knowledge  into  an  element  of  creation. 

If  the  practical  basis  of  the  kindergarten  is  expressed  in  the  formula 
"  we  learn  through  doing,"  its  intellectual  basis  is  stated  with  equal 
definiteness  in  Froebel's  so-called  Doctrine  of  Opposites.  No  feature  of 
Froebel's  method  is  so  difficult  to  explain  as  this,  and  yet  it  is  the  living 
link  which  connects  the  different  parts  of  the  system  into  a  complete 
whole,  and,  as  applied  practically  in  the  kindergarten,  is  as  simple  in  its 
nature  as  it  is  fruitful  in  its  results.  It  is  based  upon  the  logical  law  of 
the  identity  of  contraries,  a  law  which  many  philosophers  have  recog- 
nized as  the  necessar}'"  condition  of  thought.  We  cannot  conceive  any- 
thing without  implying  its  opposiie.  We  cannot  think  up  without 
implying  doivii.  We  cannot  think  of  light  without  impljnng  darkness. 
We  cannot  realize  extension  vfithont  assuming  limitation.  *' In  all  dis- 
tinction," as  has  been  well  said,  "the  element  effective  of  distinction 
works  through  negation,  and,  therefore,  affirmation  and  negation, 
identity  and  difference,  must  be  taken  together  as  constituting  between 
them  but  a  single  truth." 

Froebel  claims,  that  as  our  thought  is  conditioned  by  this  law,  education 
should  recognize  and  apply  it,  and  he  embodies  it  in  the  statem*ent  that 
"the  principle  of  all  creative  activity  is  the  reconciliation  of  opposites 
by  an  intermediate  partaking  of  the  nature  of  each  of  the  extremes." 
This  law  governs  the  application  of  every  kindergarten  gift  and  occu- 
pation, and  while  its  philosophic  basis  can  only  be  mastered  by  earnest 
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thought,  it  is  practically  so  simple  that  the  child  four  years  old  uses  it 
with  the  greatest  ease  and  happiest  results.  The  countersigns  of  the 
true  kindergarten  are,  *•  Ee verse,  and  keep  your  oppo sites  alike,'*  and  I 
feel  sure  that  any  person  who  will  honestly  observe  the  effect  of  this 
principle  in  the  development  of  originality  and  creativeness,  will  admit 
that  Froebel  has  found  the  true  law  of  human  activity,  and  has  shown 
how  it  should  be  applied. 

A  system  based  upon  the  necessities  of  the  child,  must  naturally  pro- 
vide for  physical  exercise  and  development.  Accordingly,  in  the  kinder- 
garten gymnastic  games,  accompanied  with  song,  are  an  essential  feature 
of  each  day's  programme.  In  these  games  the  children  get  abundant 
opportunity  for  using  their  legs  and  arms,  while  the  fact  that  nearly  all 
of  them  are  more  or  less  dramatic,  makes  them  also  developing  to  the 
imagination  and  sympathies. 

From  the  moral  standpoint,  the  chief  significance  of  Froebel's  method 
is  the  recognition  of  the  child,  both  as  a  distinct  individual  and  as  mem- 
bers of  a  collective  organism.  The  great  problem  for  man  has  always 
been  to  harmonize  the  freedom  of  the  one  with  the  interests  of  the 
many,  and  to  secure  the  development  of  the  individual  without  sacri- 
ficing the  order  and  stability  which  are  the  safeguards  of  general 
society.  In  the  kindergarten  the  children  are  associated  together  under 
the  most  favorable  conditions,  and  while  individuality  is  strongly  devel- 
oped, each  cftiild  early  learns  that  his  rights  are  limited  by  the  rights  of 
others.  The  only  punishment  inflicted  is  isolation  of  the  selfish,  willful, 
or  quarrelsome  child  from  the  society  of  his  eon>panions;  and  on  the 
other  hand,  where  praise  is  given,  it  is  given  not  by  the  teacher  alone,  but 
by  teacher  and  children  together.  Thus  the  kindergarten  is  a  world  in 
embryo — a  world  where  small  virtues  are  nursed  into  strength  by  ex- 
ercise; where  small  faults  are  gradually  overcome,  because  their  effects 
are  clearly  seenj  and  where  character  is  harmoniously  developed, 
because  the  same  truths  realized  as  law  are  felt  as  love. 

The  results  of  FroebeFs  system  thus  far  have  been  j)artial  and  in- 
adequate, because,  in  many  cases,  its  principles  have  not  been  under- 
stood and  applied.  Its  vitality  and  power  are  proved  by  the  fact,  that 
through  all  discouragements  it  has  steadily  won  its  way,  and  every  day 
challenges  more  imperatively  the  attention  of  educators.  Planted  novv 
in  all  parts  of  Germany,  made  by  Imperial  edict  the  basis  of  education 
in  Austria,  and  introduced,  though  imparfecdy,  in  Eussia.  France,  Italy, 
England,  and  the  United  States,  its  merits  will  in  the  next  few  years  be 
widely  and  thoroughly  tested,  and  the  general  applicability  of  its 
methods  determined.  Its  advocates  ask  only  that  it  may  be  judged  by 
its  fruits,  and,  as  their  most  conclusive  argument,  point  to  the  children 
trained  in  accordance  with  its  principles. 
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KINDERGARTEN  TOYS,  AND  HOW   TO  USE   THEM. 


[A  practical  explanation  of  the  first  Six  Gifts  of  FroebePs  Kindergarten,  by  HEINKICH 
HOFFMANN,  Pupil  of  Friedrich  Froebel.] 


FIEST     GIFT. 


This  consists  of  six  worsted  balls,  in  the  colors  of  the  rainbow, 
namely^-three  primary  colors:  red,  blue,  yellow — and  three  mixed: 
groen,  violet,  orange. 

Conversational  Lessons, — On  the  round  shape.  Compare  a  ring,  an 
egg,  a  pencil,  thimble,  saucer,  spoon,  etc.  What  other  things  can  yoa 
think  of  that  are  round?  Name  things  that  are  round  like  the  ball, 
others  that  are  like  the  pencil,  the  timble,  the  saucer,  etc. 

On  Colors, — Name  the  six  colors  of  the  bails.  Show  something  that 
is  brown,  black,  white,  etc.  What  things  are  green,  red,  blue — first, 
in  nature;  second,  in  art?  What  is  understood  by  painting,  dyeing, 
coloring,  etc.?  What  is  the  use  of  signal-lamps? — of  the  colored  lights 
used  at  nigiit  on  horse  cars,  etc.  A  word  against  colored  sweetmeats 
may  also  be  useful. 

Manual  Exercises  with  the  Ball. — Holding  it  firm  and  safe.  Resting 
the  ball  motionless  in  the  open  palm  of  the  'hand,  even  when  arm  and 
band  are  gently  moved  sideways,  or  up  and  down.  Or,  whilst  the  ball 
rests  in  the  two  open  hands,  like  in  a  basin,  or  nest,  the  children  may 
sing  or  say: 

TK^  lUfi/^  I  doll  li®'^  ii^  1  its  bed, 

ine  nine  |  ^^^^  jj^g  .^  |  ^^  hands,  so  quiet  and  so  still, 

I'll  gently  rock  it  till  it  sleeps,  and  nurse  it  well,  I  will. 

Ehythm  and  motion  must  be  in  strict  accordance;  and  continuing  in  a 
subdued  voice: 

Hush!  hush! 
Hush!  hush!  let  it  sleep!  eently  sleep,  hush!  hush! 

the  child  still  swings  gently  his  arms.  Suddenly  the  ball  moves,  rolls 
about,  in  the  open  hands: 

The  ball  is  fond  of  moving; 
It  likes  to  be  a-roving,  moving,  roving,  moving,  roving. 

Then  lowering  one  hand  whilst  the  other  is  slightly  raised,  the  child 
allows  the  ball  to  roll  over  the  fingers,  keeping  exact  time  with  the 
rhythm  of  the  words. 

Gradually  the  ball  grows  more  independent  of  the  close  grasp  of  the 
fingers.     It  rolls  over  the  fingers  into  the  lower  hand: 
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Dew-drops  from  the  leaflets  fall; 
From  my  hands  the  little  ball. 

This  rolling  about  of  the  ball  in  the  open  hands  forms  an  excellent 
gynanastic  exercise;  the  whole  body  of  the  child  is  in  motion.  The 
movement  resembles  the  sifting  of  grain: 

Sift  the  grain  from  dust  and  grit, 
Pure  must  be  the  bread  we  eat. 

Or,  the  ball  passes  from  child  to  child,  facing  each  other,  first  at  short, 
then  at  greater  distances;  or  rebounds  from  the  wall,  describing  an 
arch  in  all  its  variations,  from  the  slightly  curved,  almost  horizontal 
line,  through  the  oval,  to  the  perpendicular.  Nothing  must  escape  the 
observant  eyes  of  the  children.  Thus  attention  is  drawn  to  the  double 
motion  of  the  ball,  the  progressive  and  the  rotary,  when  it  rises  or 
falls: 

In  its  rise  and  in  Us  fall 

Kound  and  round  spins  our  ball. 

What  is  the  cause  of  this  rotation?  The  rolling  over  the  fingers,  when 
the  ball  leaves  the  hand;  prove  this  by  sending  the  ball  up  from  the  flat 
hand.  To  practice  strict  attention,  as  well  as  knowledge  of  the  colors, 
let  the  balls  be  distributed  according  to  the  colors,  so  that  the  same 
color  appears  in  regular  distances;  the  teacher  names  things,  which 
bear  the  one  color,  or  the  other;  and  at  the  word  green^  or  blue,  or,  the 
mere  description  of  the  color,  the  proper  balls  rise  in  the  air  simaltane- 
oasly. 

Strict  attention  is  further  exercised  by  the  following:  The  children 
sit  face  to  face  at  the  table,  A  opposite  to  B:  C  to  D,  etc.  A  rolls  a  ball 
across  the  table  to  C,  C  to  E,  B  to  G,  whilst  B  sends  a  second  ball  to  D, 
etc.  More  and  more  balls  are  gradually  introduced,  and  the  utmost 
quickness,  vigilance,  and  attention  are  called  into  phdy,  A  few  words 
sung  to  it,  will  materially  assist  in  regulating  every  movement,  and  in 
preventing  confusion: 

Zig,  zag,  zlfr,  zRg^  runs  the  little  ball, 
Tic,  tac,  tic,  tac,  it  sounds  from  the  wall. 

Nor  must  the  elasticity  of  the  ball  be  overlooked. 

The  ball  on  the  string  forms  another  series  of  exercises.  By  means 
of  a  bodkin,  one  of  the  colored  strings  is  attached  to  the  ball.  In 
swinging  it  to  and  fro,  the  child  will  compare  it  to  the  swinging  of  the 
pendulum  of  a  clock: 

To  and  fro,  to  and  fro. 

That  my  ball  can  nicely  do;  . 

Straight  and  steady  must  it  go,  ' 

Not  too  fast,  and  not  too  slow; 

Here  and  there,  and  front  and  back, 

Sometimes  Wc,  and  sometimes  tac. 

Little  clock,  we  want  to  know, 
Is  it  time  to  school  to  go? 
For  sleeping,  for  rising,  for  dinner,  for  tea. 
For  working,  for  playing,  a  time  there  must  be. 
Sluggards  always  are  too  late, 
Sluggishness  all  people  hate. 
Little  clock,  pray  do  go  right, 
Mark  the  hours  in  their  flight. 
Tic,  tac,  tic,  tac. 
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Or  it  suggests  the  chiming  of  the  bell: 

Bell  high  from  the  steeple, 
Calls  to  church  the  people. 

This  is  imitated  by  the  children  with  appropriate  swinging  of  the  body. 
When  the  string  is  held  at  the  end,  the  s^vinglng  is  slow  but  when 
nearer  to  the  ball,  it  increases  in  speed  Then  follows  the  circular 
swinging,  either  in  the  air,  or  on  the  table,  or  floor.  The  latter  will 
show  a  double  motion,  the  progressive  and  the  revolvmg.  The  six 
strings,  each  holding  a  ball,  may  also  be  twisted  together  until  they 
form  one  closely  twisted  string.  Held  at  the  extremity  they  wil  un- 
w  n^  in  a  quick,  rotary  motion,1ind  exhibit  a  beautiful  play  of  colors 
The  two  sLks  may  be  inserted  in  the  lid  of  the  box  the  perforated 
square  piece  of  wood  stack  across  on  the  top  of  the  sticks  thus  form  ng 
a\eam  for  swinging.  Draw  a  string  through  one  of  the  holes,  and  the 
ball  will  swing  fast  or  slowly  according  to  the  length  allowed. 


SBGOKD     GIFT, 

This  consists  of  a  wooden  ball,  a  cylinder,  and  a  cube,  with  holes  and 
evelets  in  each;  also  some  strings  and  a  stick.  Thorough  aoquamtance 
with  the  properties,  peculiarities,  and  relations  to  each  other  of  the 
ball  the  C3^1inder,  and  the  cube,  by  a  series  of  practical  illustrations,  is 
the  main  object  of  this  collection.  Now  the  soft  colored  ba  I  hamless 
to  the  child  and  involving  no  danger  to  surrounding  objects  is  substi- 
tuted by  on;  which  conveys  to  the  child's  mind  more  clearly  the  idea  of 
smoothness,  weight,  hardness,  and  sound,  .      .r 

The  following  lessons  and  exercises  throughout  this  treatise  comprises  the 
entire  range  of  infant  life,  from  babyhood  to  the  age  of  six  or  seven  It  must 
TleftZLjudgL^^  of  mothers  and  teachers  to  select,  adapt,  and  alter  Jor 
each  individual  age  and  capacity,  what  they  think  best.  ^„^^«:.p 

In  order  to  fuliy  understand  any  object,  compare  it  with  the  opposite 
of  its  own  kind;  thus  the  ball  and  the  cube  are  opposites,  the  minute 
comnarison  of  which  will  illustrate  the  peculiar  qualities  of  each,  far 
beu^  ban  the  examination  of  one  alone  can  Between  the  two  the 
cylinder  stands  as  medium,  combining  m  itself  the  roundness  of  the  ball, 
and  the  edges  and  surfaces  of  the  cube.  If  we  fancy  the  edges  removed 
the  ball   is  reproduced;  if  the  roundness  be  squared   and   leveled,  the 

""^Drrwcom^^^  wooden  ball;  second, 

between  the  ball  and  the  cylinder.  How  can  7^^  ^g^'^^X'^to^^^^^^ 
ders  on  one  another?  Try  to  do  the  same  with  the  balls.  I^oll  the 
cylinder  roll  the  ball.  What  diiference  is  there  in  their  progressive 
nSonsV  Can  you  roll  the  cylinder  on  the  ends?  Put  the  cyhnder 
uprS  o^  paper-run  a  pencil  round  the  e^^e-try  the  same 

with  a  ball  How  can  you  pile  ball,  cylinder,  and  cube,  on  one  another? 
S  it  a^o  hex  way.  Is  there  a  third?  Explain  the  use  of  the  cylinder 
in  ihe  garden,  the  kitchen,  the  street,  the  mangle,  in  machineiT  m  gen- 
eral  of  theball  in  its  vaHous  materials  and  adaptations.  How  many 
fliirfaces  has  the  ball,  how  many  the  cylinder?  x  j     -xu 

Most  of  th^^^^^  as  described  in  the  First  Gift,  ca„  be  repeated  with 

thf  wooden  bfll,  only  let  it  be  understood  that,  for  the  purpose  of 
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f/17^'^'^^^  '^^*  Y^  ^?^^/'  ^^  ^^  "^^^-     ^"  excellent  exercise  in 
developiug  a  sense   for  rhythm  and  music,  is  afforded  by  the  wooden 

r.o\\ir.t  f        ""^l^'  ^*'^  ^^}^  ^^  *^^  ^^"^  eylhibles,  in  the  singing  or 
reciting  of  verses,  by  gently  knocking  the  ball  against  a  hard  substalice. 
'  rl^      '         instance,  the  children  drop  the  ball  from  one  hand  into  the 
other,  one  child  marks  the  time- 
Dew-drops  from  the  leaflets  fall, 
Prom  my  hand  the  little  ball. 

What  can  the  ball  do?     It  can    lie   quiet,  can   roll,  fall,  jump,  swing, 

Ecf  ^  '  T^'  '?^"  'T"^'  "'^^^^  ^^^  ^^>    ^^^^  o^   a  string,  it  can 

thTi^H?!"''  ^b,^"t,  describe  a  circle  on  the  floor,  whirl  roundT imitate 
the  pendalum  of  a  clock,  show  the  perpendicular  line,  etc.  In  all  these 
exercises,  use  as  many  rhymes  as  you  can  think  of.  They  assist  and 
exercise  memory,  give  a  livelier  interest,  and  draw  greater  attention  to 
the  manipulations;  they  cultivate  a  taste  for  verse  and  musical  rhythm. 
Ihe  loilowmg  exercises  need  no  further  explanations: 

Bound  the  edge  I  run  in  a  plate,  right  across  when  on  a  slate: 
Move  your  hands,  and  bid  me  go;  strict  ob(3dience  will  I  show 
liCt  me  rest,  or  run,  or  roll;  make  a  bell  of  me  to  toll: 
lict  me  swmg,  or  dance,  or  tall;  always  I  am  yours,  the  balL 

Under  all  circumstances  the  ball  is  the  same;  not  so  the  cylinder.  Put 
tw^ruL  53  ?'  brass  eyelet  in  the  edge,  bring  both  ends' together, 
Whi  th  t  '  '^""'"f  "^'L^'  ^^^  turning  the  cylinder  round  and  round. 
Tht  oJy  V       ^^'^  firmdvaw  gently  the  ends  apart,  and  unwind  it, 

Ldv^X'ntr  ^^^^'^'■^^  "'7^""'  ^'^^  ^^^*  '^^^  ^  '^'^^^y  different 
.f/f^  ?  ■       f'^'"'^  '!  'l^^'^'^^y  unwound,  join  the  ends  quickly  again, 

and  the  revolving  force  of  the  cylinder  wdi  retwirl  it,  so  that  this  play 
may  be  qont.nued  for  any  length  of  time.  The  same  Experience  will  b^ 
Ttlj^vf"  '^^?.«^^'^°^:  i^.^PPl^ed  to  either  of  the  two  remaining  eyelets' 
so  that  the  cylinder,  m  its  rapid  revolutions,  will  «how  three  different 
forms,  ail  more  or  less  illustrating  its  relations  to  the  bail. 

Ihe  child  18  born  a  poet,  and  his  little  world  is  a  paradise  of  poetry 
and  imagination.  He  embodies  in  imagination,  with  life  and  beauiy  and 
graceful  art,  the  sunpiest  and  rudest  forms,  just  as  some  nat  ons^  £ 
the  ancient  Egyptians  and  Persians,  used  to  do  in  their  infancy  The 
ball,  or  cube,  or  cylinder  on  a  string,  will  be  to  him  a  better  representa- 
tion  of  a  cow  a  dog  a  sheep,  and  of  a  hundred  other  things,  than  the 
tTn  '  ^^^^^^^'^^^  ^^^^.  ^^I'vings  in  a  toy-store,  because  they  are  the  crea- 
tions  of  his  own  genms  or  imagination. 

hJi^  ^?T^  "'^'^^.'^y^'''^^'^  ^'ilj  call  in  mind  many  objects  which  resem- 
t)le  it:  a  pile  of  coins,  a  cucumber,  a  sausage,  etc 

of  73!nv  ^w  T'^^""^?  ^^*  ^^^  ^^^^-  Compare  them  with  the  surfaces 
dow  ri  P?.''''^'  r  ^^^/^^^-^be  table,  the  door,  the  slate,  the  win. 
fnnTlf  ?*  %  f'^^T  *^^.  ^'"Pression  of  the  surfaces  on  the  sense  of 
touch-~smooth  levelmg;  in  opposition  to  that  of  the  edges-sharp, 
cutting;  and  of  the  corn ers-~poin ted,  piercing.  What  lines,  and  how 
^^Td  fhfn't'  ^j^.^^^P^^'^  \^^<^^''  tbe  surface?  Illustrate  the  horizontal 
aiid  the  pei^endicular  hne  by  numerous  lines  in  the  room.  Explain  and 
exemphty  the  right  angle.  Let  the  children  find  other  linens  in  the 
th^.v'.'^'v-  ""f  °^''  f  ^^'^  window-panes,  and  elsewhere.  Express 
to  the  right,  left.     Compare  the  surface  of  the  cube  with  the  curved  one 
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of  the  cylinder.  How  many  surfaces  has  the  cube?  Holding  it  up,  let 
their  places  be  defined  by  top,  bottom,  front,  back,  right,  and  left  side- 
Compare  it  with  the  room,  and  point  out  the  same  six  surfaces.  Then 
expose  to  view  one  surface  only;  then  two,  by  turning  an  edge;  then 
three,  by  turning  a  corner  towards  them.  Can  you  see  more  than  three 
surfaces  at  once?  How  many  edges  and  corners  do  3^ou  see  when  you 
see  one,  two,  three  surfaces?  How  many  edges  has  the  cube?  How 
many  of  them  are  horizontal?  How  many  corners  are  there?  How 
many  right  angles?  The  cube  will  rest  on  an 3^  of  the  surfaces.  Can 
you  place  it  on  an  edge?  Is  it  really  impossible?  Can  it  stand  on  a 
corner?  The  surfaces  are  called  squares,  because  their  sides  are  of 
equal  length,  and  their  angles  of  equal  size.  Explain  the  difference 
between  corner  and  angle.  When  this  is  well  understood,  apply  the 
stick  to  the  perforated  cube.  First,  put  it  through  the  hole,  from  corner 
to  corner,  and  twirl  it  round  between  the  fingers;  second,  through  the 
hole  from  side  to  side,  when  the  swift  revolving  will  show  the  cylinder; 
and,  third,  through  the  hole  from  edge  to  edge,  when  the  reverse  form  of 
the  first  will  appear.  The  same  object  may  be  attained  by  applying  a 
string  to  the  brass  eyelets.  .That  many  interesting  and  easy  lessons  in 
arithmetic  can  be  added,  needs  no  more  than  a  mere  hint. 


THIED    GIFT. 

One  of  the  greatest  blessings  ever  bestowed  on  mankind  by  the  great 
Giver  of  all  bounties,  is  the  spirit  of  inquiry: — that  eager,  restless  thirst 
after  knowledge  which  has  been  the  first  and  principal  agent  of  all 
human  progress.  Without  it  we  should  scarcely  have  raised  ourselves 
above  a  mere  animal  existence.  The  same  spirit  that  prompts  men  like 
Humboldt  or  Livingstone  to  hazard  their  invaluable  lives  in  inconceiv- 
able dangers,  animates  every  little  child,  and  manifests  itself  in  every 
action,  in  everj^  idea  of  his  play.  A  single  cube,  after  being  fully  com- 
prehended, will  not  satisfy  him  long.  If  he  had  a  knife,  and  if  the 
material  of  the  cube  would  loss  resist  him,  he  would  certainly  divide  it 
into  parts,  to  investigate  the  interior,  and  to  have  materials  for  ;new  and 
further  compositions.  This  natural  tendency  led  Froebel  to  select  for 
the  Third  Gift  a  wooden  cube,  divided  into  eight  equal  parts,  so  that 
each  part  should  represent  the  whole  on  a  smaller  scale.  Thus  wo  have 
in  this  gift  or  box  eight  cubes.  The  first  thing  the  child  will  have  to 
learn  must  be  the  proper  mode  of  opening,  emptying,  refilling,  and  clos- 
ing the  box.  The  lid  is  opened  about  half  an  inch,  the  box  reversed, 
bottom  upwards,  the  lid  fully  withdrawn,  and  the  box  lifted  off  gently, 
when  the  eight  cubes  appear  as  they  were  in  the  box.  The  box  should 
afterwards  be  placed  over  the  cubes,  which  should  be  gradually  drawn 
off  the  table  on  to  the  lid  of  the  box;  then  the  whole  should  be  re- 
versed, and  the  lid  put  on  again.  Careless  throwing  out  of  the  box, 
anyhow,  must  not  be  permitted.  That  order  is  the  soul  of  everything, 
let  the  child  practically  learn,  and  learn  it  early;  he  will  soon  experi- 
ence that  an  irregular  filling  of  the  box  will  not  give  space  to  half  the 
number  of  cubes — 


Each  cube  must  have  its  proper  place, 
Two  cannot  be  where  one  finds  space. 
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In  order  to  cuHivate  harmoniously  the  three  powers — inteUect,  feeling, 
and  acting — the  forms  practiced  with  this,  and  all  the  following  gifts, 
are  threefold  :  First — mathematical ;  second — artistic  ;  third — forms 
of  general  utility.  We  may  call  them  the  three  H's — head,  heart,  hand. 
What  we  knoio  to  be  mathematically  and  logically  right  and  true;  what 
we  feel  to  be  proper,  harmonious,  good,  and  noble;  we  must  put  into 
working  shape,  and  must  apply  to  life  and  life's  hard  labor  with  a  steady 
will  and  with  sound  energy.  It  is  the  old  familiar — thinking,  feeling, 
doing. 

First  Series — Mathematical  Forms. — Compare  the  dissected  cube  with 
the  solid  cube  of  the  Second  Gift.  Observe  the  cross  cuttings  on  each 
side  of  this,  whilst  the  other  is  one  undivided  whole.  Two  cubes  above, 
and  beside  each  other;  two  times  two  times  two  are  eight.  Divide 
the  whole  in  two  equal  parts,  first  in  the  perpendicular,  then  in  the  hori- 
zontal direction.  Whilst  the  children  do  this  let  them  say:  "A  whole, 
two  halves;"  and  joining  them  again:  "Two  halves,  one  whole."  With 
more  advanced  pupils  you  may  continue;  "A  half,  two  quarters;  a 
whole,  four  quarters."  It  will  be  easy  to  illustrate,  in  a  clear  manner, 
addition,  subtraction,  and  multiplication,  up. to  the  number  eight.  Word 
and  action  must,  however,  always  go  together.  It  is  advisable  to  have 
the  tables  checkered  with  cross  lines,  so  that  the  whole  is  divided  into 
squares,  exactly  of  the  size  of  the  cubes.  The  greatest  accuracy  and 
order  in  placing  the  cubes  .will  thus  be  easily  attainable.  Place  the 
cubes  side  by  side  in  one  long  line — say  what  it  represents.  Then, 
counting  them,  take  four  oif  for  a  second  line,  representing  a  street;  or 
place  each  one  singly  in  two  rows,  as  villas.  Place  two,  one  on  the 
other,  the  upper  cube  covering  the  lower  one  perfectly — then  let  the 
top  cube  overhang  the  bottom  one;  how  far  can  it  project  without  drop- 
ping? Try  to  pile  more  cubes  on  one  another,  overhanging  each  other. 
Erect  two  straight  pillars;  and  let  the  child  try  to  lift  one  up,  and  put' 
it  down  again  without  disarranging  the  cubes.  Then  try  the  same  with 
one  pile  in  each  hand.  The  pile  should,  at  first,  be  of  two  or  three 
cubes  only,  and  the  number  may  be  gradually  increased.  By  degrees 
the  child  will  acquire  sufiicient  steadiness  of  nerve  to  carry  any  com- 
bination of  cubes  in  his  hands  through  the  room,  and  to  place  the  whole 
on  the  table  in  perfect  safety. 

To  practice  well  the  important  art  of  expressing  ideas  in  a  concise 
and  ui^mistakable  manner,  the  teacher  may  propose  the  following  games: 

Teacher — I  will  take  eight  cubes,  and  will  shut  my  eyes,  and  Charles 
shall  tell  me  how  to  place  each  single  cube, 

Charles — Four  cubes  side  by  side. 

Teacher  places  them —  B   B   H   H 

Charles — No,  teacher,  close  together. 

Teacher — Weil,  then,  now  repeat:  four  cubes,  close  together,  side  by 

sideBBM 


Oharles — Four  cubes  on  the  top  jn  the  middle. 
Teacher —        B      Right,  what  does  it  resemble? 


^our  cubei 
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Oharles — A  candlestick.  Another  child  says,  a  steamboat.  Another 
says,  a  factory,  with  a  high  chimney. 

As  to  exercises  in  arithmetic,  care  must  be  taken  not  to  leave  for  the 
present  the  safe  and  firm  ground  of  ocular  demonstration;  nor  to  attempt 
to  exceed  the  limit  of  eight;  and  above  all,  to  consider  the  age  and  the 
capacity  of  the  children.  There  should  be  no  mere  lip-work  and  parrot 
routine.  Whatever  is  taught,  must  be  clearly  and  thoroughly  under- 
stood. 

Second  series  of  forms — Artistic. — These  form&  are  to  cultivate  the 
sense  for  the  beautiful,  the  tasteful — the  result  of  order,  harmony,  and 
symmetry.  They  train  the  eye  to  see  quickly  and  distinctly,  the  feeling 
to  reject  all  that  is  unsightly,  to  revolt  against  everything  misshapen, 
inharmonious,  untidy;  and  the  hand  quickly  and  steadily  to  impi'ove,  to 
rearrange,  to  rectify.  The  immense  importance  of  such  exercises,  their 
incalculable  bearing  on  the  moral  character,  as  well  as  on  a  happy, 
successful  course  of  life,  cannot  require  any  special  recommendation. 
By  the  cultivation  of  the  outward  eye,  the  inner  perception  and  intelli- 
gence will  become  all  the  clearer;  and  these  exercises  will  be  an  invalu- 
able preliminary  ifltroduction  to  a  study  of  art.  An  important  principle 
in  Froebel's  system  may  be  stated  here.  Accustom  the  child  to  develop 
figures  and  forms  by  slight  changes  and  alterations,  rather  than  to 
destroy  each  single  one  preparatory  to  constructing  another.  Proceed 
from  one  given  form  to  a  new  one,  naturally  and  logically.  Herein, 
indeed,  is  more  than  first  meets  the  eye.  The  child  will  learn  to  be 
strictly  methodical  in  all  his  doings,  as  well  as  in  his  reasoning. 

Now  set  the  cubes  before  you,  as  ihej  stand  in  the  box. 

Place  one  of  each  of  the  four  cubes  of  the  upper  half  to  the  four 
sides  of  the  lower,  beginning  at  the  middle  of  the  sides,  and  proceeding 
to  the  right: 


■#■  +  X  + 


m 

Face  to 
double  face. 


Face  to  face. 


Edge  to  edge. 


Face  to  lace. 


4*  %X  ^^f 


Edge  to 
double  edge. 


EQi^e  to  edge.  Face  to  edge. 


Edge  to  edge.  Edge  to 

double  edge. 


Move  the  inner  square,  so  that  the  edges  touch  {see  next  figure')^ 

r  Let  A,  B,  C,  D,  be  stationary,  and  1,  2,  3,  and  4  move  round, 

*  H^Bi^  ^®  above,  resting  first  at  the  surface,  then  at  the  edges,  etc., 

JP    .^L  ^but  they  mnst  not  lose  their  diamond  form.     Let  nine  chil. 

^^m     ^T^^^^^^^  make  each  the  open  star,  and  join  them,  so  that  1  touch 

P  ^^™  c  3  at  the  edge,  and  4,  2.     Three  stars  will  thus  be  joined  hori- 

3  zontally,  and  three  perpendicular. 


Proceed  by  putting  the  diamonds  straight. 


Digitized  by 


oogle 


188* 

Develop  in  the  same  way  as  above,  moving  the  extreme  cubes.     Push 
the  outer  or  extreme  cubes  between  the  stationary  ones,  so  as  to  form 

a  square  with  an  open  center. 


g  Push  the,corner  cubes  out,  join  the  left  hand  edge  of  2  to 

dH^Hb    the  top  edge  of  B,  three  to  C,  4  to  D,  1  to  A,  and  continue 
"■         the  rotary  movement  as  above. 
■     c     ■ 

4  3 

Then  place  1,  2,  3,  4  (diamond  form),  at  the  corners  of  A,  B,  O,  D; 
remove  the  latter  from  the  center,  so  that  all  touch  at  the  edges,  and  an 
octagon  appears.  Any  of  these  forms  will  serve  as  part  of  a  whole 
pattern,  when  repeated  and  composed  in  the  way  described  above. 

The  following  is  also  interesting  and  instructive.  Make  one  oblong, 
four  cubes  high,  and  two  deep  or  wide.  Whatever  alterations  are  made, 
should  beeifocted  with  both  hands  on  each  of  the  two  columns  simul- 


I 


taneously.  BB    For  instance,  take  two  from  the  top,  and  place  them  edge 
to  edge  at  the  bottom.  Once 


BB    more  the  same,     mP^m 

wr^  ■       I 


and  once 


more. 


Take  the  two  bottom  ones  and  place  them,  diamond 
shape,  on  the  top,  and  so  on.     Thousands  of  variations 

H  B     niay  be  made,  all  thoroughly  symmetrical.     Thus  chil- 

I  Hdren    learn    to    hear,    to  think,   to   act,   correctly   and 

quickly. 

Third  series:  Forms  of  Utility. — Even  the  perfect  harmony  between 
head  and  heart  will  prove  unsatisfactory  without  the  signal  glory  of 
practical  results — of  fruits  that  enrich  the  industrial  world  with  the 
happy  realization  of  ideal  dreams.  Our  third  series  of  forms  leads  the 
child  from  the  realms  of  mind  and  of  artistic  idealism,  to  the  matter  of 
fact  necessities  of  every- day  life.  He  now  becomes  architect,  mason, 
carpenter,  shipwright,  and  whatever  his  imagination  will  make  him,  by 
means  of  the  simple  material.  Begin  with  the  simplest  form,  and 
proceed,  developing,  altering,  step  by  step,  one  form  into  another,  with- 
out  destroying.  The  child  will  soon  understand  that  accuracy,  neat- 
ness, and  exact  fitness,  are  indispensable  to  success.  It  would  be  absurd 
to  dictate  one  unchangeable  series  of  forms — the  greatest  freedom  of 
choice  is  granted,  so  long  as  the  important  principle  of  developing, 
instead  of  isolating,  is  observed.  The  younger  the  children  are,  the 
greater  will  be  their  tendency  to  pile  up.  So  one  may  at  once  proceed 
to  the  column,  repeating  the  word  "up,"  as  the  child  adds  another 
cube.  Then  taking  them  off,  one  by  one,  say:  **  down  and  up,"  placing 
this  time  the  second  in  diamond  shape  on  the  first,  the  third  facing  him 
again,  the  fourth  in  diamond  form,  and  so  on.  A  round  tower  will  be 
seen.     The  next  form  may  be  the  zigzag  tower,  whilst  another  child 


t 
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makes  the  second  cube  overhang  the  first  to  the  left,  and        J 
when  both  are  finished,  they  may  be  gently  joined,  so  as        ^ 

tcTform  one  building.  A  few  simple  illustrations  will  assist  the  teacher 
better  than  a  verbal  description  can.  The  teacher  will  know  how  to 
bring  each  in  its  proper  place,  as  well  as  how  to  assist  the  children  in 
giving  to  each  form  its  proper  name. 

UPRIGHT    FORMS. 


C^S^  Open  cave. 


Garden  Beach.       Drinking-Trough. 


n  m  A 


A  Monument. 


exeats  or  Huts* 


riiAT     FORMS, 


™  ""^  — .,„„«.vo«^  trabrella.  ■  ■■    ^        ™ 


Door-iey.  A  Glass. 


Candlestick  and  Umtrella. 

burning  Candle. 


Staircave. 


Cup.  Necklace.  ^^ 
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FOURTH    GIFT. 


While  the  cubes  present  no  diiBculty  even  to  the  youngest  child,  being 
of  the  same  size  and  shape  in  all  their  faces,  edges,  and  corners,  this 
gift  shows  a  marked  difference  in  the  proportions  of  the  blocks  which 
the  box  contains.  We  have  here  eight  blocks,  in  their  total  of  exactly 
the  same  bulk  as  the  eight  cubes.  Two  of  these  blocks  can  be  united 
so  as  to  equal  exactly  in  size  and  shape  tWo  of  the  cubes  placed  side  by 
side;  only  the  division  is  different.  There  are  two  long  and  broad,  two 
long  and  narrow,  and  two  short  and  narrow  surfaces  to  each  block* 
Let  the  children  well  comprehend  the  relation  of  this  gift  to  the  third; 
then  proceed  to  the  mathematical  forms.  If  we  call  the  broad  surface  a, 
the  long  and  narrow  6,  and  the  butend  c,  we  shall  be  able  to  give  simpler 
and  plainer  directions.  Two  blocks  lying  side  by  side  on  surface  a,  are 
equal  in  breadth  to  the  length  of  each  block.  Four  blocks,  Ijnng  on  sur- 
face 6,  are  equal  in  breadth  to  the  length  of  each.  Two  blocks,  lying  one 
above  the  other  on  a,  are  equal  to  the  height  of  one  Ij^ng  on  6.  Four 
blocks,  side  by  side,  resting  on  h,  with  their  broad  sides  toward  you,  are 
equal  to  four  with  c  toward  you;  and  four  standing  side  by  side  on  c,  are 
equal  in  height  and  width  to  four  lying  on  a,  one  above  the  other.  The 
nature  and  2>roperties  of  the  materials  must  be  thoroughly  understood 
before  we  study  their  use. 

How  many  squares  can  you  make  with  the  blocks  lying  on  a?  How 
many  when  ihey  lie  on  b.  or  on  cf  How  many  triangles  can  you  describe 
with  eight  blocks?  How  many  of  the  same  kind?  See  what  different 
kinds  of  triangles  you  can  find.  (This,  of  course,  for  more  advanced 
children,  who  may  also  be  able  to  describe  a  pentagon,  hexagon,  and 
octagon;  but,  as  a  rule,  this  may  be  considered  the  proper  province  of 
the  Sixth  Gift.)  Without  going  deeply  into  grammar,  the  adjectives 
may  be  noted  also,  as  high,  long,  short,  thick,  broad,  narrow,  wide,  etc.; 
and  may  be  practically  illustrated.  Many  useful  and  interesting  lessons 
in  forms  and  numbers  may  be  added,  especially  in  combination  with  the 
Third  Gift. 

For  the  second  series — the  artistic  forms — this  gift  offers  many  new 
and  interesting  features.  The  same  course,  as  indicated  with 
the  cubes,  may  be  adopted,  and,  moreover,  varied,  by  placing 
the  blocks  on  a,  6,  or  c.  Thus  the  star  allows  of  three  varia- 
tions. The  starting  form,  from  which  figures  may  be  devel- 
oped by  the  gradual  movements  and  alterations,  as  described 


m 


in  the  Third  Gift,  is  thus 


But,  with  the  greatest  delight,  children  hail  this  gift  in  building 
objects  of  every-day  life.  They  make  an  interesting  discovery  when 
they  place  their  blocks  in  a  line  on  c,  facing  b,  about  one  cube's  distance 
one  from  another.  A  line  of  soldiers!  A  slight  touch  of  the  first  or 
eighth,  so  that  it  falls  on  its  neighbor,  and  the  whole  line  falls,  one  after 
another.  What  a  rich  field  for  imagination!  What  a  variety  of  forms 
this  box  admits  of  1     Sofas,  benches,  tables,  stairs,  houses,  windows,  etc. 
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Of  stairs,  the  geometrical  or  winding  staircase  is  very  pretty. 
Place  one  block  on  a,  the  second  overhangs  it  slightly,  cover- 
ing  all  but  a  narrow  triangular  strip;  the  third  the  same, 
but  all  touch  in  one  corner;  the  fifth  is  supported  by  one 
block,  standing  on  c;  and  the  others  will  be  secure  and 
_  firm  enough,  provided  they  do  not  much  overhang. 

Bedstead,  Child,  and  Nurse  also  give  much  pleasure:  one  block  on  a\^ 
bordered  on  all  sides  by  four  on  b;  partly  resting  on  the  QdgQ  of  the 
top-board,  as  on  a  pillow,  partly  in  the  bedstead;  a  sixth  block  on  a 
represents  the  child;  the  seventh  is  placed  on  it  as  a  blanket,  leaving 
the  head  free;  and  by  the  side  stands  another  as  the  nurse. 

See  my  bedstead,  strong  and  deep, 

Baby  now  will  go  to  sleep; 

Nurse  watches  with  loving  eye, 

Sings  a  pretty  lullaby. 

Delighttnl  is  the  bed  at  night,  ,    .  .  , 

When  one  has  done  what's  good  and  right. 

A  Seat,  with  foot  stool. --Two  blocks  a,  one  on  the  other,  three  blocks  c 
standing  behind  them;  and  in  right-angles  to  these,  to  the  right  and 
left  side,  two  others;  the  last  a  serving  as  footstool. 

A  7^Arone.— Two  fiat,  on  one  another;  upo7i  them,  right  and  Jett,  one 
standing;  two  others,  right  and  left,  stand  against  the  bnt-ends  of  the 
seat;  in  the  middle  of  the  back  two  blocks  stand,  on  one  another,  on  c, 
to  form  a  high  back.  i      .      t      + 

Garden-house,  with  open  doors.— Two  blocks  c  stand  in  the  back;  two 
others,  right  and  left,  at  right  angles;  two  lie  flat  on  the  top;  two  stand 
like  doors  ajar  at  either  side.  • .  i,      ^.  •*     i 

A  Table— Form,  a  square  of  two  blocks*^;  in  the  middle  ol  it  place 
another  of  two  blocks  c;  on  the  top  of  these  place  two  squares,  one  on 


the  other  on  a,  with  their  joints  crossing: 


■  B 


A  Mining  >S'Aa;^,— Within  a  square,  circumscribed  by  four  blocks  Hlj 
b,  place  another  standing  on  c,  and  joined  in  the  same  manner.       UnJS 

A  deep  Shaft.—On  the  top  of  the  one  just  described  as  standing  within 
the  square,  place  another  block,  exactly  the  same,  care  being  taken  that 
the  joints  do  not  coincide.  ,  ,  .i  j 

Two  Windows.— To  both  ends  of  one  block  a,  place  another  on  c,  ami 
a  third  c  on  its  middle;  across  each  end-post  put  one  on  a,  touching  the 
center  pole;  on  the  top  of  all,  two  blocks  (2,  joining  at  c. 


FIFTH     GIFT. 

This  gift  is  an  extension  of  the  third.  We  enter  now  upon  a  field  of 
study  and  amusement  which  the  kindergarten  cannot  exhaust,  and 
which  will  yield  a  rich  harvest  of  instruction  and  pleasure  throughout 
the  whole  period  of  school  life.  We  noticed  in  the  Second  Gitt  the 
principle  of  unity  in  the  cube;  in  the  third  and  fourth,  the  progress- 
ive development  in  the  number  two.  Here  "three"  is  the  first  thing 
that  strikes  us.     Three  cubes  in  every  direction,  added  together,  produce 
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the  number  27.  This,  in  fact,  is  the  first  cubic  number  after  the  num- 
ber 8.  But  the  novel  feature  in  this  gift  is  not  so  much  the  number  of 
cubes  as  the  difference  between  some  of  them.  We  find  21  solid  cubes, 
3  dissected  in  halves,  and  3  in  quarters,  making  in  all  39  pieces. 

Porm  and  number  constitute  again  a  large  field  of  study  in  the  mathe- 
matical forms.  Before  using  the  whole,  we  must  consider  the  single 
parts,  especially  the  new  ones.  One  cube  is  cut  in  two  halves,  what 
are  they  called?  1st.  Count  their  surfaces,  edges,  and  corners,  observe 
the  angles.  2d.  How  many  different  forms  can  you  make  by  joining 
the  two  halves?  3d.  Compare  one  half  with  two  quarters,  and  with 
the  single  quarters.  4th.  Make  one  whole  of  four  halves,  viz:  a  square. 
Compare  a  square  with  a  cube.  5th.  Make  other  forms  of  four  halves. 
6th.  What  can  you  make  of  six  halves?  In  the  same  manner  proceed 
with  the  quarter  cube,  counting  and  naming  all  its  various  parts;  then 
find  five  different  forms  of  arrangement  of  two  quarters,  all  standing 
on  the  narrowest  edge,  besides  other  forms  in  other  positions.  Then 
continue  these  exercises  with  3,  4,  5  to  12  quarters.  Form  different 
squares  by  combining  solid  with  dissected  cubes.  At  the  proper  age, 
children  will  not  find  it  difficult  to  copy  these  forms  on  a  slate,  or  in  a 
checkered  book,  an  exercise  which  is  recommended  as  highly  impor- 
tant. Cubic  blocks  of  cork,  cut  in  pieces,  in  miniature  imitation  of  our 
dissected  cube  (older  children  may  cut  them  themselves),  and  gummed 
on  card- board,  will  form  an  interesting  collection  of  all  the  forms  de- 
signed. With  the  more  advanced,  modeling-clay  will  serve  this  purpose 
still  better.  After  the  dissected  cubes  have  been  thus  fully  studied  and 
comprehended,  we  proceed  to  the  contents  of  the  box,  as  a  whole: 
1.     Divide  the  whole  into  three  equal  squares,  standing  and  lying. 

Into  3  equal  lengths. 

Into  9  parts,  lying. 

Into  27  parts. 

Divide  the  whole  into  2  equal  parts,  each  forming  an  oblong  hex- 


2. 

3. 

4. 

5. 
agon 

6. 

7. 
gon. 

8. 

9. 

10. 

11. 
angles 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 


Divide  the  whole  into  3  parts,  each  forming  an  oblong  pentagon. 
Divide  the  whole  into  3  parts,  each  representing  an  oblong  penta- 

Again  into  3  parts,  representing  a  hexagon,  with  2  right  angles. 
Another  division,  a  pentagon,  with  3  obtuse,  1  right,  1  acute  angle. 

Another  into  3  parts,  forming  a  hexagon,  with  2  right  angles. 

Divide  into  4  parts,  each  a  hexagon,  with  2  right  and  4  obtuse 

Divide  into  6  parts,  each  a  regular  oblong  hexagon. 
Divide  into  6  parts,  each  four-sided,  with  2  right  angles. 
Divide  into  6  parts,  each  an  octagon,  with  4  right  angles. 
Divide  into  9  parts,  each  a  hexagon,  with  6  right  angles. 
Divide  into  12  parts,  each  a  pentagon,  with  3  right  angles. 
Make  an  oblong  hexagon  of  the  whole,  2  cubes  high. 
Make  an  octagon  of  the  wholo,  2  cubes  high. 
Make  a  pentagon  of  the  whole,  3  cubes  high,  with  .3  right  angles. 
Make  a  pentagon  of  the  whole,  3  cubes  high,  with  1  right  angle. 


The  intelligent  teacher  will  scarcely  need  any  more  hints  for  invent- 
ing many  similar  combinati6ns. 

We  now  proceed  to  the  artistic  forms. 
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3. 

4, 

5. 

7. 

8. 

9. 


Arrange  the  contents  of  the  box  as  above.  The  center  roay  also 
stand  in  diamond  form.  Any  of  the  cubes  may  be  changed  in  its  posi- 
tion, except  the  center,  !No.  17,  which  remains  immovable;  but,  what- 
ever is  done,  must  be  done  with  the  three  corresponding  cubes  also. 
When,  for  instance,  No.  15  is  placed  cornerwise,  so  as  to  form  an  open 
triangle,  Nos.  21,  19,  13,  must  be  in  a  similar  position. 

Change  No.  2.     Pull  out  2,  10,  32,  24,  to  leave  an  open  square. 
~      The  same  with  5,  27,  29,  7. 
Place  cornerwise  1,  6,  33,  28. 
Pull  out,  edge  to  edge,  14,  18,  20,  16. 
Join  8  to  14,  9  to  18,  26  to  20,  25  to  16. 
Move  8  to  the  center  between  3  and  4,  and  the  corre- 
sponding pieces  in  like  manner. 
Let  14  touch  8,  diamond-shape,  and  the  rest  to  cor- 
respond. 

And  so  on,  according  to  fancy.  The  variety  is  endless.  The  kaleido- 
scopic effect  of  many  of  these  simple  forms  is  surprising. 

The  teacher  may  now  be  left  to  her  own  taste  and  discretion.  Enough 
has  been  done  to  illustrate  the  system;  and  it  must  not,  by  any  means, 
be  understood  that  the  above  changes  are  the  only  ones  to  be  adopted. 
The  same  road  need  not  once  be  traveled  over  again. 

The  forms  of  utility  of  the  Fifth  Gift  are  almost  inexhaustible,  and 
children  may,  at  this  stage,  be  well  left  to  their  own  inventions.  W^e 
will  describe  an  example  of  such  forma  here. 

A  large  Park  Gate, — Seven  pillars,  three  cubes  high,  at  one  cube's  dis- 
tance, should  be  arranged  in  one  line.  As  a  guide,  a  quarter  cube  may 
be  temporarily  placed  between  each,  with  its  right  angle  upwards. 
Cover  the  middle  pillars  with  a  quarter  cube,  the  others  with  half  cubes; 
place  small  square  pillars,  formed  of  two  quarter  pieces,  at  each  end; 
cover  these  with  one  quarter,  as  a  roof;  in  front  of  the  middle,  place  a 
pillar  formed  of  four  quarter  cubes,  covered  by  one  quarter.  A  great 
many  variations  and  alterations  may  be  made  from  the  design  above 
described. 

It  should  be  borne  in  roind  that  all  the  pieces  must  be  employed  in 
every  structure  or  composition.  This  is  an  important  rule,  which  must 
be  followed,  not  with  this  gift  only,  but  with  all  the  otherg. 
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SIXTH    GIFT. 


In  the  same  way  as  the  Fifth  Gift  was  a  development  of  the  third, 
thrts  gift  is  developed  from  the  fourth.  We  find  in  it  the  same  bulk 
which  characterized  the  fifth,  but  the  shapes  of  the  pieces  of  wood 
differ,  consisting  in  this  instance  of  18  blocks,  together  with  3  cut 
lengthways  and  6  cut  across,  so  that  we  have  6  pillars  and  12  square 
tablets;  in  all  36  pieces.  The  same  rules  as  in  the  foregoing  must  guide 
us  here.  We  must  first  study  the  relations  of  the  new  parts  to  one 
another  and  to  the  solid  blocks.  Compare  the  tablets  with  the  whole 
pieces  and  with  the  cubes.  What  relation  do  they  bear  to  the  cube? 
Is  there  any  difference  in  the  number  or  the  nature  of  their  surfaces, 
edges,  corners,  and  angles?  Compare  them  with  the  pillars,  the  pillars 
with  the  cube  and  with  the  whole  blocks,  the  tablets  with  the  half  and 
quarter  cubes.  Form  triangles  with  the  tablets,  and  also  with  the  pil- 
lars and  whole  blocks.  II ow  many  different  triangles  can  you.  form 
with  the  one  and  the  other?  Then  proceed  to  form  open  squares,  pen- 
tagons, hexagons,  etc.,  up  to  twelve-sided  figures.  Compare  each  with 
similiir  fi^^ures  constructed  from  other  pieces — one  formed  of  cubes, 
one  of  pillars  and  of  blocks.  Let  squares  of  different  sizes  be  formed, 
as  also  other  rectangular  forms.  If  the  teacher  succeed  in  combining 
artistic  and  tasteful  designs  with  geometrical  forms,  and  thus  finding 
transitional  forms,  leading  from  one  series  to  another,  additional  inter- 
est will  be  secured.  Although  the  artistic  forms  of  this  gift  cannot 
be  produced  equal  in  beauty  to  those  of  the  Fifth  Gift,  yet  to  a  tasteful 
and  ingenious  mind  even  these  materials  offer  a  vast  field  of  invention. 
It  is  essential  to  have  a  good  starting  form.  Pretty  figures  can  be  de- 
veloped from  the  equilateral  triangle,  especially  w^hen  the  pieces  are 
judiciously  arranged.  But  if  the  Sixth  Gift  is  not  so  well  adapted  to 
decorative  forms,  it  surpasses  the  previous  gifts  in  adaptability  to  archi- 
tectural and  industrial  forms.  Without  copious  illustration  by  diagrams, 
it  is  difficult  to  describe  fully  the  rich  field  which  an  inventive  and  in- 
genious mind  will  delight  in  developing.  Many  forms  of  the  Fourth 
Gift  may  be  taken  as  a  basis  for  larger  and  more  complicated  composi- 
tions. 

Park  Gates, — Six  blocks  in  one  length.  On  the  middle  of  each  block 
a  tablet,  on  each  tablet  a  pillar,  and  on  each  pillar  another  tablet.  The 
whole  covered  up  with  rows  of  blocks,  each  shorter  than  the  lower 
one. 

A  Colonnade, — Two  parallel  rows,  of  three  pillars  each,  which  rest 
on  three  blocks.  Tablets  above  and  beneath  the  pillars.  The  whole 
covered  by  blocks. 

Having  become  well  acquainted  with  the  first  Six  Gifts  of  the  Kinder- 
garten System,  children  will  be  fitted  to  proceed  to  the  more  advanced 
Kindergarten  Amusements;  beginning  with  the  Alphabet  and  Stick- 
laying  boxes,  and  gradually  progressing  to  the  artistic  pursuits  of 
Drawing  and  Modeling, 
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THE  NERVOUS  SYSTEM,  AS  AFFECTED  BY  SCHOOL  LIFE. 


By  Dk,  D.  F.  LINCOLN,  of  Boston. 


You  will  not  fail  to  be  struck  with  the  fact  which  meets  us  at  the 
very  outset  of  our  inquiry,  that  an  intimate  connection  subsists  between, 
this  subject  and  many  others  standing  upon  the  list  which  has  been 
drawn  up  to  represent  "School  Hygiene," 

This  connection,  however,  furnishes  no  obstacle  to  the  execution  of 
our  plans  of  simultaneous  joint  authorship.  Only  one  of  the  thirteen 
covers  ground  belonging,  in  a  strict  sense,  to  the  present  investigation. 
That  subject  is  the  one  alluded  to  under  the  title:  ^'Organs  of  the  Pelvic 
Cavity  " — a  title  designated  to  include  all  those  derangements  of  health, 
about  which  so  much  has  lately  been  written,  occurring  in  young  girls 
during  the  process  of  sexual  development.  About  this  matter  I  shall 
say  very  little,  both  because  of  my  own  want  of  special  fitness  for  the 
task,  and  because  it  seemed  to  the  department  that  the  time  had  not  yet 
come  when  a  judicially  impartial  account  could  be  given  of  this  subject, 
which  of  late  has  aroused  such  bitter  and  general  controversy.  Perhaps 
in  a  year  or  two  this  may  yet  be  done,  but  we  have  as  yet  made  no 
attempt  whatever  to  examine  into  the  matter. 

The  next  difSculty.  however,  is  one  of  far  greater  moment,  and  I  may 
state  it  as  follows: 

Our  entire  nation  is  believed  to  be  suffering  from  certain  widespread 
sources  of  nervous  degeneracy.  Our  children  are  but  a  part  of  the 
nation,  and  must  suffer  along  with  the  older  members  of  the  population. 
How  shall  we  discriminate  between  what  is  national,  and  what  is  simply 
scholastic?  Give  the  child  a  constitution  derived  from  excitable  parents; 
a  nutrition  in  infancy  and  childhood  from  which  iron,  lime,  and  the 
phosphates  are  mainly  excluded;  a  diet  in  later  childhood,  most  abun- 
dant but  most  unwholesome,  and  based  upon  a  national  disregard  of  the 
true  principles  of  cookery;  a  set  of  teeth  which  early  fail  to  do  their 
duty;  a  climate  which,  at  its  best,  is  extremely  trying — killing  either 
the  aged  by  excessive  cold,  or  the  little  children  by  tropical  heat;  an 
atmosphere  so  deprived  of  moisturo  that  the  most  casual  observers 
speak  of  it,  and  men  of  science  consider  it  as  capable  of  modifying  our 
constitutions  most  profoundly;  add  to  these  influences,  those  of  a  moral 
nature,  arising  from  the  democratic  constitution  of  our  society,  spurring 
on  every  man,  woman,  and  child  to  indulgence  in  personal  ambition,  the 
desire  to  rise  in  society,  to  grow  rich,  to  get  ofSce,  to  get  everything 
under  the  heavens;  add  a  set  ot* social  habits,  as  applied  to  young  girls  and 
boys,  which  is  utterly  atrocious,  which  robs  so  many  of  them  of  their 
childhood  at  the  age  of  ten  or  twelve  and  converts  them  to  simpering 
self-conscious  flirts  and  men  of  the  world,  rwses,  and  independent  of  con- 
trol, a  depraved  and  pitiable  breed  of  "  little  women  and  little  men ;"  add 
finally  the  fact  that  we  have  now  a  population  of  six  million,  dw^iing 
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in  cities  of  over  one  hundred  thousand  inhabitants,  and  exposed  to  those 
deteriorating  influences  which  notoriously  belong  to  great  cities;  give 
the  child  these  conditions  to  grow  up  under,  and  can  you  wonder  that 
he  or  she  "  deviates  from  the  type  "  (as  ifc  is  fashionable  to  say)  of  the 
sturdy  Anglo-Saxon  pioneer  who  settled  this  continent?  And  can  we 
wonder  that  educators,  persons  deeply  interested  in  their  profession  and 
sincerely  conscientious,  should  protest  against  the  charges  brought  by 
physicians  against  their  systems  of  instruction,  should  protest  against 
the  very  title  of  this  paper,  and  should  appeal  from  the  laziness  and 
folly  of  parents,  and  what  they  consider  as  the  professional  prejudices 
of  medical  men? 

With  these  difficulties,  inherent  in  the  subject,  you  will  pardon  mc  if 
I  succeed  in  doing  no  more  than  positing  the  question.  I  nevertheless 
think  that  I  shall  show  that  schools  do  cause  a  certain  amount  of  injury 
of  the  sort  called  "nervous;"  but  you  must  not  look  for  anything  like 
a  statistical  exhibit  of  the  amount  of  harm  done.  The  method  of  investi- 
gation which  results  in  good  statistics  has  been  cultivated  in  precisely 
this  direction  in  several  cities  within  the  past  year,  ^s  in  Philadelphia, 
St.  Louis;  New  York,  and  elsewhere;  but  the  opportunities  and  the 
working  power  of  a  single  man  are  but  very  small  as  compared  with 
the  amount  that  ought  to  be  done  even  in  a  single  city.  The  present 
paper,  therefore,  aims,  first,  to  exhibit  the  physiological  laws  which 
govern  the  subject,  and  to  show  how  school  life  is  capable  on  the  one 
hand  of  benefiting,  and  on  the  other  hand  of  injuring  the  fabric  called 
the  Nervous  System;  and,  secondly,  to  illustrate  these  principles  by 
citations  from  the  opinions  and  observations  of  about  seventy  persons, 
physicians  and  teachers,  who  have  favored  me  with  correspondence. 

[The  citations  were  too  bulky  to  read,  and  their  publication  is  reserved 
uniil  the  paper  is  printed  in  the  journal  of  the  association. — D.  F.  L  ] 

In  the  most  general  terms,  the  nervous  system  may  be  characterized 
as  an  accumulator,  a  distributor,  and  a  regulator  of  the  forces  of  our 
animal  economy. 

By  it  the  mind  is  informed  of  what  may  be  seen,  heard,  felt,  or  touched; 
by  it  the  perception  is  stored  up,  the  thought  remembered,  the  pro- 
cess of  thinking  carried  on.  By  means  of  it,  the  beating  of  the  heart 
and  the  circulation  of  blood  through  the  body  ar-e  regulated.  If  there 
is  a  demand  for  fresh  blood,  in  order  to  sustain  the  activity  of  the  brain, 
a  portion  of  the  nervous  system  is  charged  with  seeing  to  it  that  fresh 
blood  in  greater  quantities  is  sent  to  the  brain.  By  means  of  nervous 
action  the  tears  flow,  the  mouth  is  moistened  when  we  eat,  the  stomach 
is  enabled  to  digest  its  food,  and  the  bowels  to  carry  on  what  the  stomach 
begins.  And  by  it,  also,  the  muscles  are  enabled  to  act  and  to  trans- 
form the  chemical  force  into  the  forces  of  motion  and  heat.  In  fact, 
the  muscular  functions  are,  in  a  sense,  nervous  functions.  Not  only 
that  nervous  force  is  consumed  in  the  performance  of  muscular  acts, 
and  is  reciprocally  strengthened  by  such  performance,  but  also  that  the 
muscles  themselves  seem,  in  the  ultimate  analysis,  to  be  simply  a  spread- 
ing out  of  nerve  tubes,  as  the  foliage  of  a  tree  is  the  expansion  of  its 
boughs  and  branches.  Hence,  when  speaking  of  the  department  of 
medicine  called  neurology,  or  the  special  treatment  of  nervous  diseases, 
we  are  obliged  to  include  the  diseases  of  the  muscles  themselves  under 
the  same  heading. 

I  have  not  begun  to  exhaust  the  statement  of  the  functions  with  which 
the  nervous  system  is  connected,  but  will  just  call  your  attention  to  the 
fact  that  every  one  of  these  relations  is  double  reciprocal,  like  the  effect 
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of  a  pair  of  mirrors  placed  over  against  each  other.  Nothing  happens 
to  any  organ  which  has  not  its  effect  upon  some  part  of  the  nervous 
system,  and  nothing  happens  in  our  brains,  or  any  other  nervous  organ, 
without  producing  its  effect  upon  some  organ  not  nervous.  But  it  is 
not  allowed  to  pi'otract  this  statement  as  I  might  wish  to  do. 

It  is  well  to  state  here,  in  order  to  enable  you  to  anticipate  a  little  the 
results  of  this  paper,  that  the  actual  derangement  of  the  nervous  func- 
tions, which  are  commonly  believed  to  be  produced  by  improper  influences 
at  school,  are  the  following,  viz: 

First — A  group  collectively  termed  ^<  Neurasthenia,"  composed  of  de- 
bility and  general  depression,  dyspepsia,  sleeplessness,  irritability,  head- 
ache; then  nosebleed;  a  symptom  of  congestion,  which  seems  quite  rare 
in  America  as  compared  with  some  parts  of  Europe;  then  chorea  or  St. 
Vitus'  Dance,  a  disease  of  childhood  proper;  then  neuralgia,  hysteria, 
irritable  spine,  or  spinal  anaemia,  and  menstrual  anomalies. 

This  list  was  given  in  a  printed  circular  of  inquiry  issued  to  physicians, 
and  from  their  answers  it  appears  that  little  remains  to  be  added  to  the 
list.  But  I  must  add,  that  several  correspondents  have,  of  their  own 
accord,  suggested  other  evils  of  more  or  less  importance — as  insanity, 
self-abuse,  injury  to  the  urinary  organs  from  long  confinement,  deformi^ 
ties  of  the  chest  and  spine,  and  typhoid  fever. 

With  this  general  view  of  the  scope  and  tendency  of  our  inquiry, 
let  us  now  pass  to  the  consideration  of  the  first  general  division  of  the 
subject;  the  question,  namely,  "How  many  school  influences  directly 
benefit  the  nervous  system?" 

In  the  first  place,  the  school  may  provide  for  a  reasonable  degree  of 
physical  exercise,  which  every  scholar  should  perform  unless  excused 
by  his  physician.  There  is  very  little  chance  for  healthy  sports  in 
great  cities,  and  it  is  precisely  in  these  cities  the  greatest  number  of 
hours  is  spent  in  schools.  If  civilization  takes  from  its  members  the 
country  air  and  country  sports,  which  are  the  natural  means  of  health, 
civilization  is  bound  to  make  good  the  loss  to  those  who  are  too  poor  to 
make  it  good  for  themselves;  and  that  means  nine  tenths  of  the  people 
in  cities. 

As  regards  fresh  air,  and  other  hygienic  essentials  of  schools,  the 
attempt  is  sometimes  made  to  excuse  deficiencies  by  saying  "that  the 
scholars  are  better  off  in  school  than  in  their  own  wretched  houses." 

This  excuse  is  apt  to  prove  fallacious.  It  is  our  duty  to  ask,  when 
such  remarks  are  made,  "  Row  much  better  off  are  they  when  in  school?" 
Is  the  air  at  home  charged  with  fourteen  parts  of  impurity,  for  example, 
and  that  in  school  with  only  twelve  or  thirteen  parts?  Such  a  com- 
parison reflects  no  credit  upon  the  school;  if  both  places  are  blaraable, 
then  our  duty  obviously  begins  at  the  school,  which  we  build  and 
furnish,  and  to  which  we  compel  the  children  to  come. 

But  lot  us  not  delay  over  this  sufficiently  obvious  point.  What  wo 
desire  to  know  just  now  is,  whether  a  thoroughly  good  school  is  a  posi- 
tive benefit  to  physical  health.  Granting  that  the  air  is  pure,  and  the 
surroundings  are  all  hygienically  perfect,  are  the  work  and  the  discipline 
of  s<jhools  beneficial,  per  sef 

And  first,  as  to  the  work,  the  simple  mental  work;  is  that  capable  of 
doing  positive  good? 

The  answer  to  this  question  is  as  follows:  Pure  mental  work,  quite 
free  from  what  is  called  "feeling,"  is  not  possible  to  a  conscious  human 
being;  but  pure  work,  accompanied  by  a  simple  feeling  of  satisfaction 
termed  "  interest,"  in  a  moderate  degree,  acts  on  the  system  like  any 
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other  healthy  work,  by  consuming  the  chemical  elements;  if  the  brain 
is  at  work,  one  sort  of  change  goes  on;  if  the  muscles,  another  sort; 
but  brain  work  and  muscle  work  equally  create  a  demand  for  fresh 
nourishment,  and  this  demand  constitutes  a  healthy  appetite  for  food. 
It  is  fully  understood  by  "  brain  workers  "  that  certain  studies  tax  the 
endurance  of  the  entire  system  as  much  as  the  severest  bodily  toil. 
Persons  with  good  brains  are  fatigued  by  mental  labor  as  much  as  per-^ 
sons  with  good  muscles  are  by  bodily  labor.  Now  I  do  not  mention 
fatigue  as  a  desirable  thing,  but  the  processes  which  lead  to  fatigue  are 
good  if  kept  within  reasonable  bounds,  and  I  hold  it  to  be  physiologi- 
cally correct,  that  these  processes  are  much  alike,  though  not  identical, 
in  the  acts  of  thinking  and  of  muscular  motion.  Indeed,  voluntary 
muscular  motion  is  absolutely  dependent  upon  a  supply  of  nervous  force, 
which  is  probably  generated  in  a  portion  of  the  brain  lying  within  the 
temples.  When  muscles  are  palsied,  their  nerves  are  pretty  sure  to  be 
affected;  and  when  nerves,  their  muscles;  hence,  it  is  often  extremely 
difficult  to  say  whether  a  given  disease  of  either  organ  begins  in  nervous 
tissue  or  in  muscular  tissue. 

Mental  occupation,  like  all  other  natural  occupation,  is  therefore  good; 
or  at  least,  it  has  a  presumption  in  its  favor.  But  the  value  of  this 
work  is  vastly  enhanced  by  the  methodical  way  in  which  a  good  school 
enforces  its  performance.  Our  teachers,  in  many  cases,  deserve  the 
greatest  credit  for  their  judicious  firmness  in  restraining  from  over- 
work, as  well  as  in  requiring  the  full  amount  of  work;  and  I  know  well 
that  adult  students  would  often  be  benefited  by  such  regulations  as 
would  prevent  them  from  over-driving  their  intellectual  machine. 

Why,  then,  can  we  not  make  our  children  work  with  their  brains 
and  trust  nature  to  develop  their  muscles?  I  believe  there  is  a  special 
reason  why  we  may  not  do  this,  and  somewhat  as  follows:  The  nervous 
organs  are  not  peculiar  in  requiring  nutrition;  they  are  dependent  upon 
the  blood,  which  convej's  to  them  what  is  required  to  repair  waste;  and 
the  blood  is  again  dependent  upon  the  heart  and  the  blood-vessels, 
which  pump  it  to  the  points  of  supply,  Now,  the  heart  and  the  blood- 
vessels are  muscular  organs;  their  capacity  to  force  the  nutritious  fluid 
to  its  destination  depends  on  the  amount  and  the  good  condition  of  the 
muscular  tissues  they  contain.  A  strong  pulse  is  needed  by  a  strong 
brain,  and  if  we  want  a  strong  pulse  we  must  strengthen  the  heart. 
And  in  no  way  can  this  be  done  except  by  muscular  exercise,  which 
drives  the  blood  to  the  heart,  distending  and  stimulating  it  in  such 
manner  that  the  organ  gradually  increases  in  size  and  firmness,  growing 
vigorous  in  sympathy  with  the  other  muscles  of  the  body.  Of  the 
danger  of  "excess  in  this  practice  I  will  speak  later. 

Of  the  muscular  structures  of  the  chest  there  are  some  which  have 
no  particular  use  except  to  assist  in  breathing;  these,  the  respiratory 
muscles,need  a  similar  development  through  training,  in  order  that  pure 
air  may  be  largely  introduced  into  the  lungs,  a  process  which  you  know 
to  be  indispensable  to  the  proper  nutrition  of  the  body,  and  the  per- 
formance of  the  processes  ot'  oxydation  required  by  all  the  tissues. 

So  far  we  have  seen  that  muscular  activity  is  indispensable,  even  to 
the  health  of  the  brain,  while  as  regards  the  action  of  the  brain  in 
thinking,  we  have  succeeded  only  in  establishing  a  presumption  in  its 
favor.  This  being  the  ease — ^the  one  being  essential  I,  the  other  permissi- 
ble— it  would  seem  as  if  those  who  exercised  their  muscles  stood  a 
better  chance  of  perfect  health  than  mere  brain  workers.  It  is  com- 
monly assumed  that  boys  are  necessarily  in  better  health  when  let  run 
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freely  in  the  open  air  without  schooling,  and  that  day-laborers  are  the 
healthiest  part  of  the  community.  But  these  assumptions  are  greatly 
neutralized  by  two  facts;  the  privations  undergone  by  the  poor,  and  the 
noxious  effects  in  any  class  or  age  of  excessive  muscular  exertion, 
which  is  certainly  capable  of  doing  as  much  harm  as  over.work  of  the 
mind.  Consumption,  various  forms  of  heart  complaint,  of  palsy,  ot 
muscular  disease,  not  to  speak  of  the  great  enemy  rheumatism,  are  the 
penalties  of  excessive  muscular  effort.  Stupidity  is  another  penalty, 
deserving  serious  mention >  j  .  ^u  ^ 

The  laboring  classes  have  diseases,  as  many  and  as  serious  as  those  ot 
the  intellectual  classes.  Nay,  more;  it  would  seem  from  statistics  that 
the  latter  are  much  Jonger^ived  than  the  former,  however  it  may  be  with 
their  health.  Clergymen,  lawyers,  physicians,  merchants,  scientists, 
and  men  of  letters  live  very  much  longer  than  the  classes  that  work 
with  their  muscles  chiefly;  the  figures  are  given  differently  by  different 
authorities,  ranging  from  fifty-six  years  up  to  sixty-five  as  the  average 
lenirth  of  life  in  the  former,  while  the  average  lite  of  all  persons  who 
reach  the  adult  age  is  about  fifty  years.  In  the  upper  and  professional 
classes  in  England,  statistics  relating  to  nearly  forty-eight  thousand 
persons  have  recently  been  published  by  Charles  Ansell,  shovving  that 
the  average  annual  mortality  in  one  thousand  of  those  iinder  sixty 
years  of  age,  was  10,46  as  against  an  average  of  17,65  for  all  classes  in 

England  and  Wales.  .i.     t         lu  i 

These  figures  may  be  taken  tbr  what  they  are  worth;  I  use  them  only 
to  rebut  the  common  arguments  in  favor  of  the  necessarily  superior 
health  of  mere  hand- workers.  But  another  turn  is  given  to  the  argu^ 
ment  by  those  who  assume  that  the  educated  and  the  rich,  though 
longer  lived,  are  more  subject  to  chronic  troubles,  as  dyspepsia,  neuralgia, 
and  ffout.  This  view  is  most  incorrect,  I  am  sure,  as  regards  the  popu- 
lation of  large  cities.  No  one  who  has  had  experience  in  dispensaries 
can  think  that  the  poor  have  as  good  health  as  the  well-to-do  classes. 
The  well-to-do  are  those  whom  nature  has  blest  with  tougher  constitu- 
tions greater  powers  of  mental  work  and  endurance;  persons  of  higher 
endowments  in  every  way  than  those  possessed  by  the  poor;  hence, 
while  they  know  better  how  to  take  care  of  their  health,  they  possess 
also  better  means  for  doing  so;  theirs  are  the  sunny  streets,  the  whole- 
some quarters,  while  to  the  poor  belongs  the  gift  of  large  families, 
and  a  doubled  or  trebled  rate  of  mortality  in  children.  Hence,  also, 
permit  me  to  say,  upon  them  rests  the  imperative  duty  of  helping  their 
weaker  neighbors  to  obtain  a  reasonable  share  of  health  and  intelli- 
gence. The  problem  is,  however,  complicated,  and  it  is  impossible  to 
give  full  value  to  all  the  arguments  in  this  place. 

So  far  we  have  seen,  from  several  points  of  view,  that  the  presump- 
tion  is  in  favor  of  the  wholesomeness  of  mental  work,  as  required  in  a 
well-ffoverned  school.  One  reason  for  this  has  already  been  given,  it 
is  ffood  for  the  body,  because  it  is  bodily  work;  because  as  such  it 
furthers  the  processes  of  chemical  transmutations,  and  hastens  the 
renewal  of  tissues;  and  because  it  is  better  for  us  to  have  this  renewal; 
a  fresh  body,  one  composed  of  recent  elements,  being  more  vigorous  in 
all  its  functions  than  a  stale  and  rusty  organism.  This  is  the  tact  as  it 
looks  from  a  chemical  point  of  view.  But  we  scarcely  need  technical 
lanf?uaffe  in  order  to  understand  this.  It  can  be  stated  in  every. day 
phrases;  and  it  will  be  instructive  to  make  a  restatement  of  this  sort 

which  I  will  now  do.  .  «        •  j.« 

Our  life  is  largely  made  up  of  appetites  or  cravings  of  various  sorts. 
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The  most  familiar  of  these  are  the  craving  for  food  and  drink,  for 
breath,  for  sleep,  for  air  and  sunlight.  The  presence  of  any  one  of 
these,  in  a  healthy  person,  shows  the  existence  of  a  chemical  exigency 
or  crisis,  which  requires  the  addition  of  some  element — carbon,  oxygen, 
nitrogen,  fat,  starch,  animal  fibre,  salt,  water,  and  so  on — or  the  intro- 
duction of  some  force,  as  light,  heat,  or  atmospheric  electricity.  If 
these  desires  are  not  gratified,  the  health  suffers.  Now  there  is  another 
class  of  cravings,  equally  important,  and  equally  imperious  in  their 
claims;  I  mean  the  various  desires  to  expend  animal  or  mental  force; 
the  longing  to  exert  muscular  energy,  the  desire  to  move  about  after 
having  sat  still  for  a  long  time;  the  entire  range  of  our  mental  powers 
furnishes  us  with  examples  of  a  similar  sort,  as  the  gifts  of  speech,  of 
laughter,  of  musical  genius,  of  the  power  to  observe,  to  paint,  carve,  or 
otherwise  represent,  the  power  to  command  other  wills,  the  capacity 
for  greatly  loving  other  persons,  for  receiving  or  giving  sympathj^;  all 
>these  must  be  exercised  by  those  healthy  human  beings  who  possess 
them,  under  penalty  of  a.  loss  of  well-being. 

Now  it  is  evidently  impossible  to  exercise  all  our  faculties  at  once  in 
such  a  way  as  to  bring  each  to  a  state  of  the  utmost  development.  It 
is  the  business  of  an  educator  to  see,  first,  that  the  faculties  essential  to 
well  being  are  developed;  the  muscles  of  respiration,  through  singing, 
dancing,  running,  and  childish  athletic  sports;  the  muscles  of  the  will, 
by  similar  methods,  and  perhaps  gymnastics;  the  intelligence,  by  school 
instruction  of  various  sorts;  but  while  doing  this,  he  should  bear  in 
mind  those  traits  of  childhood  which  are  most  irrepressible,  and  should 
both  guide  them  and  be  guided  by  them.  Muscularity — or  more  rightly 
expressed,  a  liberal  indulgence  in  muscular  sports — is  the  craving  of 
healthy  boyhood;  if  denied,  no  amount  of  mental  occupation  wUl  take 
its  place;  on  the  contrary,  mental  stimuli  are  most  dangerous  to  a  boy 
who  is  physically  idle,  and  only  tend  to  hasten  those  sexual  crisis  (so 
fatally  ignored  by  many  educators)  which  are  sure  to  come,  and  to 
place  a  certain  proportion  in  peril  both  of  health  and  morals.  I  am 
speaking  of  a  great  evil,  and  one  little  understood;  for  which  the  reme- 
dies are  to  be  found  in  a  liberal  stimulation  of  all  the  nobler  parts  of  a 
boy's  nature  at  once— his  will,  his  courage,  his  fortitude,  his  honor,  his 
sense  of  duty  to  God  and  man,  his  interest  in  some  mental  pursuit. 

As  respects  girls,  there  is  no  doubt  that  they  are  capable  of  taking  as 
keen  enjoyment  as  boys  in  muscular  exercises,  though  of  a  somewhat 
different  nature. 

That  it  would  be  for  their  good  to  strengthen  their  wills  and  their 
courage  by  such  methods,  no  physician  can  doubt.  But  the  obstacles 
to  such  development  are  vqvj  great,  especially  in  cities,  and  in  all  places 
where  fashion  imposes  a  limit  to  the  expansion  of  the  lungs,  and  cuts 
off  the  indulgence  in  the  pleasure  of  breathing. 

I  trust  enough  has  been  said  to  direct  your  attention  to  muscular 
training  as  a  branch  of  education.  But  it  would  be  a  neglect  of  daty 
did  I  fail  to  add  that  the  whole  matter  must  be  under  control  and  regu- 
lation, and. that  forced  and  violent  exercises  in  gymnasiums,  or  out  of 
them,  are  capable  of  doing  great  harm.  It  is  a  great  mistake  to  work 
the  brain  until  it  can  do  no  more,  and  then,  feeling  fagged  out,  to  take 
violent  gymnastic  exercises  or  a  long  walk.  Mothers  know  that  their 
little  boys  can  make  themselves  sick  by  playing  too  hard;  some 
children  cannot  play  too  hard,  and  some  adults  can  be  Hercules 
and  Apollo  in  the  same  day;  these  are  few.  I  would  suggest,  that 
a  rule  of  the  following   sort    be  laid   down  ^for  those   who   are   old 
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enough  to  follow  it:  *<  Never  let  the  bodily  exercise  be  so  crowded 
into  a  corner  by  work  that  you  cease  to  enjoy  it,  to  relish  it  as 
a  well  person  relishes  food;  but  as  to  the  amount  of  exercise  you  take, 
let  that  be  governed  by  the  appetite  for  it.  And  do  not  feel  bound 
to  make  your  biceps  big,  for  the  muscles  which  do  not  show,  those  lying 
between  the  ribs,  under  the  shoulderblade,  and  the  diaphragm,  are 
more  important,  and  are  suitably  developed  by  systematized  breathing, 
by  vigorous  walking,  and  a  little  runping  or  lifting,  if  yon  can  bear  it." 
Such  advice  is,  on  the  whole,  more  judicious  for  adults,  who  have  severe 
tasks  of  a  mental  nature,  than  would  be  the  indiscriminate  recommenda^ 
tion  of  gymnastics. 

I  come  now  to  another  set  of  causes,  which  ought  favorably  to  influ- 
ence the  health  of  scholars.  I  refer  to  the  fact,  not  much  understood 
in  a  practical  way,  that  happiness  is  of  itself  one  of  the  surest  sources 
of  health,  or  in  medical  terms,  that  joy  is  the  best  tonic  we  possess. 
Pleasurable  sensations  are  imparted  by  all  efforts  made  willingly,  if 
within  our  powers.  The  scholar  has  that  source  of  pleasure  constantly, 
if  he  is  well  managed.  He  is  interested — and  interest  is  the  chief  factor 
in  happiness,  while  want  of  interest  is  a  sort  of  hell  on  earth.  He  has 
the  sense  of  mastering  diflSculties,  of  conquering  his  own  weakness  and 
ignorance.  His  cheerfulness  is  promoted  by  making  bis  work  brisk 
and  vigorous,  both  in  recitation  and  during  study.  He  is  conscious  of 
success  and  of  gain,  and  that  without  reference  to  the  standard  of  his 
fellows,  but  by  reference  to  himself.  His  self-control  and  habits  of 
order  are  strengthened,  which  must  indirectly  prove  beneficial  to  his 
health.  And  finally,  he  is  conscious  of  having  a  friend  and  sympathizer 
in  the  person  of  his  teacher;  or  if  not  there  is  serious  fault  to  be  found 
somewhere;  either  the  teacher  is  deficient,  or  else  the  class  is  so  numer- 
ous that  it  is  impossible  for  him  to  know  the  characters  of  his  pupils. 

Now  let  us  turn  the  picture  and  see  the  reverse.  What  harm  is  done 
through  injudicious  schooling? 

In  answer  let  me  say,  that  if  mental  enjoyment  does  good  to  the  sys- 
tem, the  sensation  of  inadequacy  to  one's  task  is  a  source  of  acute  suffer- 
ing and  injury.  Pain  felt  in  a  nerve  is  a  proof  that  the  nerve  is  not 
duly  nourished,  or  has  been  tired  out  by  overwork;  and  in  accordance 
with  this  fact  we  find  that  its  proper  function,  that  of  distinguishing 
^  objects  by  means  of  touch,  is  weakened  during  an  attack  of  neuralgia. 
In  muscles,  fatigue  easily  passes  into  pain,  which  may  quite  cripple  one 
for  a  while,  as  when  a  person  begins  too  violently  with  gymnastic  exer- 
cises. But  in  the  mind  we  feel  the  pain  called  depression  of  spirits, 
when  required  to  discharge  mental  functions  beyond  our  strength.  The 
sensation  is  like  that  felt  by  insane  patients,  suffering  from  melancholia, 
to  whom  life  is  only  a  burden  and  suicide  the  only  apparent  duty.  But 
it  is  rarely  the  case  that  such  a  condition  occurs  in  young  children.  If 
overworked,  their  minds  are  apt  also  to  be  strongly  interested,  their  feel- 
ings in  a  state  of  tension;  their  ambition  acts  as  a  spur,  and  does  not  let 
them  know  how  tired  they  are;  so  that  irritability  rather  than  depres- 
sion is  characteristic  of  children  suffering  from  school  tasks.  And  be 
it  said,  that  this  state  is  most  needlessly  aggravated  by  a  great  many 
petty  restrictions  and  points  of  discipline,  which  keep  the  child  in  a 
state  of  continual  apprehension.  He  is  perhaps  marked  for  tardiness, 
and  hence  eats  his  meals  in  a  state  of  trepidation  least  he  come  late  to 
school;  he  is  marked  for  each  recitation;  he  is  constantly  inquiring  how 
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he  stands,  and  if  he  is  ambitious,  the  consciousness  of  impending  destiny 
is  ever  present  to  his  mind.  I  speak  not  of  such  folly  as  giving  a  child 
a  demerit  for  not  coming  to  school  five  minutes  before  the  hour  appoint- 
ed; or  giving  merits  for  the  performance  of  tasks  like  sweeping  down 
the  stairs  of  the  school  house,  or  sharpening  the  other  children's  slate 
pencils!  But  we  are  called  upon  Yorj  strongly  to  condemn  all  points 
in  the  management  of  schools,  which  give  rise  to  anxiety,  apprehension, 
exaggerated  feeling,  in  short  of  .any  sort,  whether  of  joy  or  pain,  in  the 
minds  of  scholars.  * 

But  leaving  this  point  and  returning  to  the  consideration  of  the  effects 
of  over- work.  These  effects  are  developed  either  by  excess  in  quantity 
or  hy  a  monotonous  strain  of  the  faculties  in  oue  direction. 

As  to  excess  in  quantity,  a  child  is  capable  of  doing  a  good  deal  of 
work,  but  it  must  be  done  under  the  conditions  of  perfect  sanitary  sur- 
roundings,  and  above  ail,  of  frequent  rest.  "  The  child's  brain  soon  tires," 
says  West,  "and  the  arrangement  so  convenient  to  parents  of  morning 
lessons  and  afternoon  play,  works  far  less  vvell  for  it  than  if  the  time 
were  more  equally  divided  between  the  two."  The  need  of  frequent 
recesses  is  admitted  by  all,  but  I  find  decided  differences  of  opinion 
among  teachers  as  to  how  frequent  they  should  be.  If  a  child  of  eight 
or  nine  years  works  half  an  hour,  he  may  be  perfectly  refreshed  by  five 
minutes*  rest  and  amusement,  and  ready  to  go  to  work  again  j  but  if  he 
is  kept  at  his  tasks  for  four  half-hours  continuously,  twenty  minutes  will 
not  begin  to  suffice  to  bring  him  up  to  condition.  A  long  unbroken 
session  takes  out  of  a  young  child  more  than  he  can  make  good  by 
repair  before  the  next  session;  and  the  total  of  these  excesses  of  waste 
are  subtracted  from  his  total  growth,  stunting  his  body  and  mind 
together. 

Deprivation  of  sleep  is  another  factor  in  producing  exhaustion.  And 
Jet  it  be  remarked  that  the  worst  things  about  "  home  lessons"  is  the 
danger  that  they  will  be  studied  late  in  the  evening,  and  by  the  con- 
gested condition  of  the  brain  thus  j^roduced,  prevent  the  child  from  fall- 
ing into  a  sound  refreshing  sleep. 

Deprivation  of  food  often  occurs.  A  child  under  twelve  cannot  usually 
go  more  than  four  hours  without  food;  and  privation  of  this  sort,  though 
willingly  borne  by  the  zealous  scholar,  makes  itself  felt  at  the  next 
mealtime  by  an  incapacity  to  relish  or  digest  what  is  set  before  him. 
Schools  should  always  make  reasonable  provision  of  time  and  place  for 
the  scholars'  luncheons,  and  if  there  is  a  long  session,  parents  ought  to 
be  expressly  informed  of  this,  and  requested  to  furnish  their  children 
with  something  suitable.  As  for  the  regular  meals,  a  parent  is  inex- 
cusable who  will  permit  a  child  to  miss  them,  or  to  take  them  irregularly, 
or  to  lose  its  appetite  for  them,  except  in  case  of  war,  insurrection,  or 
peril  by  sea. 

There  is  a  condition,  not  infrequent  in  the  adult  occupants  of  schools, 
in  which  a  person  seems  to  have  used  up  all  the  surplus  of  vital  force 
he  possesses.  There  is  no  remedy  for  such  cases  but  a  protracted  rest 
from  all  that  can  tax  the  powers. 

The  same  condition  may  be  observed  in  older  children.  But  in  the 
younger — say  those  under  ten — the  danger  lies  more  in  another  direc- 
tion. Educators,  whether  teachers  or  parents,  are  alwaj'^s  liable  to 
forget  that  the  extreme  volatility  of  a  child  cannot  be  conquered,  but 
belongs  to  his  nature;  hence,  his  tasks  are  always  liable  to  be  too 
monotonous — more  like  what  an  adult  would  thiuk  suitable  than  what 
a  child  would  really  be  best  suited  with.     Now,  the  overstraining  of  a 
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faculty  in  any  one  direction  is  a  most  serious  matter.  If  a  clerk  is  kept 
too  long  at  writing,  the  muscles  which  hold  his  pen  grow  weary;  the 
weariness  grows  chronic;  pain  and  constraint  begin  to  be  felt  whenever 
he  takes  up  his  pen;  one  muscle  gives  out  entirely  and  he  tries  to  make 
its  place  good  by  adopting  a  new  plan  of  holding  his  pen;  bub  the  new 
-way  has  again  to  be  given  up,  and  the  entire  process  of  writing  soon 
becomes  insupportable;  he  may  even  be  prevented  from  work  by  mus- 
cular spasms  in  the  fingers.  The  remedy  consists  in  three  things:  first, 
rest;  second,  treatment  of  the  wearied  muscles;  and,  thirdly,  regular 
voluntary  exercises  of  the  other  muscles — those  which  are  little  or  not 
at  all  affected — of  the  hand  and  arm;  in  other  words,  the  hand  has  to 
be  drilled  into  a  habit  of  distributing  its  forces  among  various  functions. 
The  amount  of  mental  and  physical  energy  w^hich  would  carry  a  man 
easily  through  a  day*s  work  on  a  farm,  may  thus,  if  concentrated  upon 
one  set  of  muscular  functions,  set  up  a  disease  in  the  latter  which  will 
end  in  paralysis.  Nor  is  this  true  of  the  hand  alone.  A  whole  class  of 
these  diseases  exists,  denominated  by  the  Germans  beschaftigungs- 
neurosen,  or  professional  diseases;  thus  the  shoemakers'  cramp,  the 
ballet-dancers*  cramp,  the  "hammer  palsy  "  of  sledge-hammer  men,  and 
the  myalgia  (muscular  pains  and  debility)  of  sewing  women. 

We  often  hear  a  distinction  made  between  "natural"  and  "unnat- 
ural" forms  of  bodily  exercise;  and  the  preference  is  instinctively  given 
to  the  former  by  most  people.  Now  the  very  best  form?  of  natural 
exercise  are  those  which  develop  a  rhythmic  sequence  of  effort  and 
pause.  Walking,  dancing,  and  running  never  exercise  the  two  halves  of 
the  body  at  the  same  time  in  the  same  way;  the  efforts  may  be  con- 
stant, but  they  are  relieved  by  alternations  of  right  and  left.  In  fencing, 
the  old  masters  try  to  teach  a  siradar  balance.  It  is  not  in  man's 
nature,  when  furnished  with  a  pair  of  organs,  right  and  left,  to  use  both 
at  once  in  an  absolutely  identical  way.  Standing  in  a  military  position 
is  the  most  fatiguing  thing  possible.  And  if  we  turn  to  an  organ  like 
the  eye,  which  is  capable  of  severe  labor  of  a  more  intellectual  nature, 
we  find  that  though  both  retinae  are  used  together,  yet  both  take  turns, 
at  intervals,  of  resting,  so  that  we  actuall}^  while  looking  intently  at 
an  object,  do  lose  the  sight  of  it,  though  unconsciously,  for  a  second, 
upon  the  right,  and  presently  for  a  second  upon  the  left  side,  and  so  on. 
liiding  presents  an  instance  where  a  pair  of  muscles  must  be  kept  rather 
firmly  and  steadily  stretched  to  clasp  the  saddle;  but  in  riding  the 
whole  body  of  the  man  is  subjected  to  the  rhythm  of  another  body, 
that  of  the  horse,  so  that  a  multitude  of  unconscious  movements  are 
made  in  the  most  perfect  rhythm  back  and  forward,  to  right  and  left, 
by  the  trunk.  I  need  not  speak  of  the  respiration,  the  beat  of  the 
heart,  the  natural  movements  of  digestion.  Worshipers  in  the  true 
temple  of  Hygeia  use  for  the  most  part  an  antiphonal  service;  and  the 
antiphony  of  effort  and  pause,  in  mental  operations,  gives  the  most 
beautiful — as  the  Greeks  would  say  the  most  musical,  stimulus  and 
expression  to  the  mind. 

We  do  not  as  yet  realize  how  intellectual  an  organ  a  muscle  is. 
Those  of  the  face  are  called  mimetic,  or  muscles  for  the  expression  of 
emotion,  but  every  voluntary  muscle  in  tbe  body,  when  in  action, 
expresses  the  energy  of  one  of  the  most  complicated  intellectual  pro- 
Cesses,  though  one  little  thought  of  as  such — that  of  volition.  And  I 
Cannot  refrain  from  tracing  the  analogy  a  step  or  two  further,  between 
the  case  of  writers'  palsy,  and  that  of  nervous  excitability  and  exhaust- 
ion from  severe  tasks  at  school.     The  points  of  analogy  are  as  follows 
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The  child's  mcDtal  trouble  shows  itself  hy  unreasonable  behavior,  fits 
of  ill-tempor,  quite  foreign  to  his  proper  disposition;  and  the  man's 
muscular  trouble  is  commonly  associated  with  strange  and  purposeless 
jerkings  of  the  muscles,  equally  foreign  to  purpose  and  reason. 

And  still  further;  if  you  observe  a  man  trying  to  write,  in  this  dis. 
order,  you  will  see  that  the  anxiety  of  the  effort  makes  him  ten  times 
worse— as  if  his  hand  were  afflicted  with  stuttering-^while  you  well 
know  that  the  anxieties  arising  from  emulation,  contention  for  prizes 
and  rank,  the  unceasing  effort  to  hold  the  tongue,  to  sit  straight,  to 
reach  a  given  goal  at  a  given  time,  wear  out  a  child  vastly  more  than 
Jong,  hard  lessons. 

I  had  thought  to  enlarge  upon  the  latter  point,  but  will  rather  leavei 
It  to  my  correspondents,  from  whom  you  shall  presently  hear  expres-J 
sions  of  opinion  upon  the  matter. 

Although  the  subject  of  diet  is  so  essentially  connected  with  educa- 
tion,  yet  I  must  at  present  refrain  from  entering  into  a  statement  of 
the  principles  which  should  direct  its  regulation.  But  upon  one  matter 
1  feel  specially  called  upon  to  speak.  Modern  Europe  and  America 
during  the  last  hundred  years,  have  entered  upon  a  vast  physiological 
experiment.  This  consists  in  the  use  of  a  new  order  of  stimulants,  as  a 
part  of  the  daily  life  of  everybody,  except  very  young  children. 

Whether,  in  the  energetic  and  strongly  vitalized  population  of  the 
Western  States,  children  are  allowed  the  use  of  tea  and  coffee,  I  know 
not;  but  in  New  England  it  is  extremely  common  among  the  poorer 
classes  to  allow  these  beverages  in  full  strength,  as  an  article  of  daily 
use,  to  children  of  iive  years  old  and  upwards.  Let  me  therefore 
explam  my  reasons  for  speaking  of  the  latter  custom,  and  (eventually^ 
for  condemning  it.  ^ 

Both  coffee  and  tea  act  pretty  much  alike  upon  the  system.  In 
reasonable  quantities  they  are  capable  of  stimulating  digestion,  of 
relieving  constipation,  of  counteracting  in  a  remarkable  manner  'the 
effects  of  severe  cold,  of  relieving  neuralgic  headaches,  of  driving  away 
the  noxious  sleep  of  opium  and  other  drags,  and  stimulating  the  mental 
faculties  in  an  agreeable  manner. 

They  seem  to  place  the  system  in  a  condition  in  which  more  nervous 
force  can  be  expended  in  a  given  time,  so  that  the  person  can  speak, 
think,  walk,  write,  more  vigorously  and  for  a  longer  period.  But  while 
thus  laying  a  larger  stock  of  ammunition  ready  to  our  hand,  they  also 
increase  the  danger  of  spontaneous  explosions.  While  increasing  our 
capacity  for  perceiving  and  feeling,  they  also  render  us  more  excitable; 
the  feelings,  whether  of  joy  or  pain,  or  of  sentimental  emotion,  come 
quicker  and  are  more  overpowering.  If  they  stimulate  to  muscular 
action,  and  render  it  more  facile,  they  also  give  rise  (as  you  all  know) 
to  occasional  twitchings  and  tremblings  of  the  muscles,  quite  annoying, 
and  indicative  of  absolute  excess  in  the  use  of  the  remedy. 

In  this  respect,  and  in  some  others,  there  is  a  decided  analogy  between 
the  action  of  these  medicines  and  that  of  strychnia,  taken  in  minute 
doses.  Animals  poisoned  with  thein  or  caffein  die  in  violent  convul- 
sions. But  the  parallel  is  by  no  means  complete.  Eatber  let  us  say 
that  these  beverages  act  as  mobilizers  of  force.  To  use  them  is  like  put- 
ting a  hair-trigger  upon  your  rifle. 

I  have  not  attempted  to  draw  a  picture  of  the  evils  which  they  may 
give  rise  to,  but  will  confine  myself  to  the  legitimate  inference  which 
follows  the  last  statements.  If  they  render  the  expenditure  of  the 
nervous  force  easier,  in  what  tremendous  danger  may  they  not  place 


205* 

the  young  and  excitable  minds  of  American  children,  eager  to  leartt 
and  to  excel?  If  under  their  influence  the  teacher  is  enabled  to  sit  up 
all  night,  attending  to  an  excess  of  school-work,  will  not  the  scholar  be 
driven,  by  the  pleasureable  impulse  to  labor  and  the  conscious  ease  of 
action  given  through  coffee  or  tea,  to  a  degree  of  over-work  which,  less 
in  amount,  may  be  equally  disproportioned  to  his  powers?  I  speak 
both  of  boys  and  of  girls;  but  the  latter  will  inevitably  suffer  more  than 
boys.  In  the  **  grave,  measured,  and  exact  language  of  truth  and 
verity,"  as  Trousseau,  the  greatest  of  French  therapeutists  phrases  it, 
"those  whose  nervous  systems  are  weak,  suffer,  when  using  coffee  even 
in  moderate  quantities,  from  heat,  anxiety,  palpitation  of  the  heart, 
sleeplessness;  if  they  use  it  in  excess,  from  headache,  vertigo,  tremor  of 
the  limbs,  pusillanimity,  eruptions  on  the  face;  it  may  give  rise  to,  or 
increase  the  diseases  of  hysteria  and  hypochondria."  What  teacher  of 
children  does  not  recognize  this  picture? 

I  desire,  therefore,  to  express  my  wish,  that  the  time  may  soon  come 
when  coffee  and  tea  shall  be  withheld  entirely  from  children  under 
sixteen  or  eighteen  years  of  age — according  to  their  development — ex- 
cept when  it  is  expressly  recommended  by  physicians.  It  is  absolutely 
beyond  a  question  that  most  children  will  develop  a  better  physique 
without  them.  As  for  adults  their  habits  are  necessarily  very  different 
from  those  of  children,  and  we  need  not  here  extend  our  remarks  to 
them.  And  as  beer  and  wine  are  scarcely  used  by  children,  I  will  also 
pass  them  by  in  silence. 

There  are  three  special  faults  in  sanitary  conditions  which  do  harm 
to  the  nervous  system  of  those  in  scbool-rooms.  These  are,  the  means 
employed  in  lighting  evening  schools,  the  undue  heat  of  school-rooms, 
and  the  excessive  dryness  of  tbeir  atmosphere,  with  other  impurities. 

Our  nation  is  fond  of  burning  a  good  deal  of  gas  or  mineral  oil,  and 
as  a  result,  our  rooms  are  apt  to  get  overheated.  One  gas  burner  con- 
sumes  as  much  oxygen  in  an  hour  as  several  persons,  thus  contaminat- 
ing the  air  very  rapidly  and  heating  the  upper  strata  very  much.  In 
burning,  gas  gives  out  impurities,  very  perceptible  to  the  smell,  chiefly 
composed  of  sulphurous  acid  gas.  Besides  which,  the  power  of  direct 
radiation  of  heat  possessed  by  a  cluster  of  burners  is  very  great;  so 
that  the  heads  of  persons  in  the  rooms,  enveloped  in  a  cloud  of  hot  deoxy- 
dized  sulphureted  vapor,  are  subjected  to  the  effects  of  radiant  heat, 
which  are  of  an  irritating  nature,  quite  different  from  those  of  fixed 
heat.     Of  course  headaches  and  utter  exhaustion  are  the  result. 

It  is  the  general  custom,  I  am  sure,  in  American  school  houses,  to 
keep  the  thermometer  at  about  seventy  degrees  Fahrenheit,  provided 
the  furnaces  will  deliver  heat  enough.  Dr.  Bowditch  says:  "In  the 
sitting  room' (of  the  family)  the  heat  should  not  be  above  seventy-two 
degrees  Fahrenheit,  nor  below  sixty-eight  degrees;  seventy  degrees, 
the  medium,  is  thd  best."  Now,  with  all  possible  respect  for  such 
liigh  scientific  authority,  I  beg  to  demur  to  this  standard,  widely 
accepted  though  I  know  it  to  be;  for  young  persons  and  children,  if 
properly  fed  and  clothed  and  dried,  it  appears  to  me  that  sixty-six  or 
sixty-seven  degrees  is  quite  enough.  In  the  only  perfectly  ventilated 
schools  I  now  remember,  the  temperature  was  kept  at  this  point,  and 
^0  complaint  of  cold  was  made  by  the  scholars.  The  effect  of  excessive 
^^J  heat  of  climate  upon  persons  of  our  race  is  usually  manifested  in 
the  production  of  "  simple  general  debility,  a  weakening  of  the  bodily 
functions,  marked  by  a  diminution  of  the  assimilative  and  digestive 
powers,  and  resulting  in  the  loss  of  weight,  and  anfemia  or  poverty  of 
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the  blood."(i)  And  there  is  good  reason  to  suppose  that  a  difference  of 
four  or  five  degrees  constitutes  an  important  difference  in  climate.  In 
an  equable  Summer  climate,  a  rise  of  the  thermometer  at  noon  to 
seventy-six  degrees  may  be  felt  as  an  uncomfortable  heat,  while  a  fall 
to  sixty-eight  degrees  will  designate  the  day  as  "cool." 

Neither  heat,  carbonic  acid  and  oxide,  sulphurous  vapor,  nor  exces- 
sive dryness  of  the  atmosphere  are  felt  as  evils  by  the  majority  of  our 
people.  But  all  of  them  are  dangerous  in  a  special  sense  to  the  nervous 
system.  Beeent  experiments  made  by  Dr.  Falk,  in  Berlin,  show  that 
air  deprived  of  moisture  makes  the  breathing  more  rapid  and  less  deep; 
it  quickens  the  pulse,  and  slightly  lowers  the  temperature  of  the  body; 
and  in  a  few  instances  it  appears  that  a  current  of  absolutely  dry  air, 
continued  for  several  hours,  produced  epileptic  attacks  in  guinea  pigs 
exposed  to  it.  Dryness  of  atmosphere  certainly  tends  to  make  the 
human  subject  irritable  and  excitable. 

A  few  people  are  the  victims  of  untold  misery  when  exposed  to  car- 
bonic oxide  fumes.  1  do  not  know  what  can  be  done  absolutely  to 
prevent  the  evil — unless  we  give  up  furnaces  altogether; 

I  will  now  close  this  portion  of  my  remarks  with  a  bri 
the  most  conspicuous  results  of  the  investigation. 

First — School  work,  if  performed  in  an  unsuitable  atmosphere,  is 
peculiarly  productive  of  nervous  fatigue,  irritability,  and  exhaustion. 

Second — By  "unsuitable"  is  chiefly  meant  "close"  air,  or  air  that  is 
hot  enoiigh  to  flush  the  face,  or  cold  enough  to  chill  the  feet;  or  that  is 
"burnt,"  or  infected  with  noxious  fumes  of  sulphur  or  carbonic  oxide. 

Third — Very  few  schools  are  quite  free  from  these  faults. 

Fourth — Anxiety  and  stress  of  mind  dependent  mostly  upon  needless 
formalities  in  discipline,  or  unwise  appeals  to  ambition,  are  capable  of 
doing  vast  harm.  It  is  hard  to  saj''  how  much  is  actually  done;  but  a 
strong  sentiment  against  such  injudicious  methods  is  observed  to  be 
springing  up  in  the  minds  of  teachers. 

Fifth — The  amount  of  study  required  has  not  often  been  found  so 
great  as  would  harm  scholars  whose  health  is  otherwise  well  cared  for. 

8ixth — Teachers  who  neglect  exercise  and  the  rules  of  health,  seem 
to  be  almost  certain  to  become  sickly  or  to  "  break  down." 

Seventh—Gymnastics  are  peculiarly  needed  by  girls  in  large  cities, 
but  with  the  present  fashion  of  dress  gymnastics  are  impracticable  for 
larger  girls. 

Eighth— The  health  of  girls  at  the  period  of  the  development  of  the 
menstrual  function  ought  to  be  watched  over  with  unusual  care  by  per- 
sons possessed  of  tact,  good  judgment,  and  a  personal  knowledge  of 
their  characters. 

Ninth — One  of  the  greatest  sources  of  harm  is  found  in  circumstances 
lying  outside  of  school  life.  The  social  habits  of  many  older  children 
are  inconsistent  with  good  health  and  a  good  education. 


It  is  proper,  also,  to  add,  in  as  exact  form  as  the  nature  of  the  case 
admits,  a  summary  account  of  the  process  pursued  in  the  inquiry,  Of 
ray  correspondents,  thirty  were  physicians,  and  forty  principals  of  public 


(1)  Assistant  Surgeon  P.  F.  Harvey,  U,  S.  A. 


207* 

and  private  schools,  and  Superintendents  of  Public  Instruction  in  various 
places. 

It  seemed  best,  in  collecting  opinions,  to  address  physicians  in  different 
terms  from  those  used  towards  educators.  The  one  class  knows  more 
about  medical  matters,  and  the  other  about  the  methods  of  teaching; 
and  the  two,  in  many  ways,  occupy  different  points  of  view.  There- 
fore, two  forms  of  circulars  were  used. 

The  replies  to  these  have  been  classified  under  the  following  heads: 

1.  Eegarding  the  fact  of  the  existence  of  diseases  caused  by  school 
work  or  surroundings. 

2.  Nature  of  the  maladies. 

3.  Excessive  amount  of  study,  as  a  cause. 

4.  Faulty  methods  of  teaching,  as  a  cause. 

5.  Bad  sanitary  condition  of  school,  as  a  cause. 

6.  Dissipation  out  of  school,  as  a  cause. 

7.  Health  of  teachers. 

1.  Fact  of  Existence — The  question  was  put  to  physicians  as  follows: 
"Have  you  observed  frequent  injury  (see  below  for  definition)  of  a 

temporary  or  permanent  sort  resulting  from  the  excessive  or  unsuitable 
work  exacted  from  children  and  young  people  in  school?" 

This  was  answered  affirmatively  by  tvventy-two;  negatively  by  four; 
"Yes,  but  not  from  school  work  proper,"  by  four;  and  "  Yery.rare  with 
us,"  by  one. 

The  corresponding  question,  put  to  teachers,  read  as  follows: 

"  Have  3^ou  seen  pup j Is  sttlfering  from  headache,  nosebleed,  inability, 
languor,  or  other  complaints,  which  you  think  caused  by  school  life  or 
school  work?" 

Answer;  I^o,  eight;  rarely,  eighteen;  often,  three;  yes,  twelve;  total, 
forty- one. 

By  these  the  special  remark  was  made,  to  wit:  "Boys,  rarely,"  two; 
"Girls  no  worse  than  boys,"  one;  "Never  bad  for  the  vigorous  and 
strong,"  one;  "  Yes,  owing  to  bad  food  and  lack  of  exercise,"  two;  "  Yes, 
owing  to  over-exertion  in  walking  and  gymnastics,"  two. 

There  is  here  a  reasonable  degree  of  agreement  between  medical  opin- 
ion and  that  of  professional  educators  (who  for  the  sake  of  brevity  shall 
be  called  "teachers,")  as  to  the  existence  of  an  evil;  but  medical  men 
seem  to  be  more  impressed  with  its  frequency  than  teachers. 

2.  Natut^e  of  the  Maladies, — That  which  may  be  called  "Neurasthe- 
nia," characterized  by  the  symptoms  of  debility  and  general  depression, 
dyspepsia,  sleeplessness,  irritability,  and  headache,  was  mentioned  by 
fourteen  different  physicians.  Seven  others  gave  a  general  assent  to 
the  entire  list  of  disorders  printed  in  the  circular. 

And  of  these  twenty. one,  several  made  special  mention  of  the  follow- 
ing diseases,  viz: 


Menstrual  anomalies 

Irritable  spine 

Hysteria,  chorea,  neuralgia,  each 
Koseblecd 


7 
5 
4 
3 


The  latter  is  a  symptom  pointing  to  congestion  of  the  head,  observed 
frequently  among  school  children  by  Guillaume,  in  Neufchatel,  and 
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Becker,  in  Dormstadt.  In  these  American  school  children  it  would  seem 
to  be  less  frequent.  Of  the  "teachers,"  only  three  referred  to  it  at  ail, 
though  specially  asked,  and  those  three  denied  that  they  had  ever 
observed  it. 

The  teachers*  replies  add  nothing  to  the  list. 

3,  Excessiae  Amount  of  Study  as  a  Cause. — As  regards  the  actual 
amount  of  study  required,  it  is  stated  by  the  teachers  that  the  number 
of  hours  spent  in  school,  inclusive  of  recitations,  recess,  and  gymnastics, 
is  reasonable  in  most  cases;  twenty-five  or  twenty-six  hours  a  week,  or 
even  less  in  twenty-three  cases;  about  thirty  hours  in  ten  cases;  thirty- 
six  in  one;  forty-five  or  fifty  in  one,  and  sixty  in  one.  The  two  last 
are  certainly  very  excessive,  and  this  is  admitted  by  the  correspondents, 
who  are  principals  of  large  academies  in  New  England. 

Study  at  home  is  not  required  in  nine  cases;  for  scholars  over  thirteen 
years  of  age,  two  or  more  hours  a  day  are  required  in  eight  cases,  and 
less  than  two  hours  in  fifteen;  for  those  between  ten  and  thirteen,  one 
or  two  hours  in  seven  cases;  for  those  under  ten,  an  hour  a  day  in  two 
cases.  The  latter  requisition  is  certainly  improper.  The  amount  of 
study  was  considered  "suitable"  by  twenty-six  teachers,  while  ten 
thought  it  too  great  in  their  own  school  or  under  their  own  observation. 

4.  Faulty  Methods  of  Teaching  as  a  Gaicse.~A  good  many  teachers 
have  remarks  to  make,  pointing  in  this  direction: 


The  method  of  teaching  and   the  qualifications  of  teachers  are 

spoken  of  in  general  terms  as  inferior  by 

Emulation  is  condemned  by •• 

Emulation  is  praised  by 

Emulation  is  said  to  be  good  for  boys  by 


6 
8 
3 

7 


The  following  recommendations  are  made,  each  by  one  or  two 
teachers: 

To  educate  girls  over  fourteen,  as  far  as  possible,  by  themselves;  to 
let  young  people  over  fifteen  or  sixteen  study  by  themselves;  to  guard 
young  children  against  the  nervous  excitement  which  arises  from  simple 
contact  with  a  large  number,  even  of  the  best  scholars  in  a  boarding 
school;  to  let  each  young  lady  student  have  a  separate  sleeping  room; 
to  inculcate  religion  as  a  motive  for  conduct;  to  give  more  frequent  re- 
cesses; more  play  ground;  a  room  in  the  school  for  dancing  in  recess 
time;  occasional  reduction  of  work,  or  sending,  home  for  a  while;  to 
lengthen  the  terms,  or  require  more  time  for  the  course  of  study;  to 
pass  the  scholar  more  slowly  through  the  different  grades;  to  abolish 
public  exhibitions;  to  abandon  the  "high  pressure"  system;  to  give 
more  prominence  to  the  study  of  physiology;  and  finally,  "  a  total  revo- 
lution!" 

In  fact,  very  few  teachers  have  failed  to  see  at  least  one  point  where 
the  management  of  schools  (I  do  not  say  their  own  schools)  is  faulty. 
And  physicians,  in  making  their  suggestions,  have  spoken  particularly 
against  those  features  of  school  life  which  tend  to  produce  anxiety  and 
worry,  as  competitions  and  public  examinations. 

5.  Bad  Sanitary  Conditions  of  Schools  as  a  Cause, — Of  these,  ventila- 
tion is  the  only  one  mentioned  by  teachers,  who  speak  of  it  as  bad,  in 
various  degrees,  in  twenty  cases,  and  as  good  in  two. 
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6.  Dissipation  out  of  School  as  a  Cause. — Question  to  teachers:  "Do 
school  girls  of  fifteen  and  upwards  spend  much  of  their  evenings  in 
company  or  at  public  places  of  amusement?  What  kind  of  barm,  and 
how  much,  do  you  think  arises  from  this  class  of  excitement  as  com- 
pared with  school  influences?"  This  class  of  excitement  was  said  to  do 
more  harm  than  study,  by  twenty  one  (21);  it  was  said  by  nine  (9)  to 
do  no  special  harm — in  many  cases  because  prohibited  by  the  school; 
and  twelve  (12)  state  that  the  habit  is  frequent  in  the  place  they  write 
from. 

7.  Stealth  of  Teachers. — A  question  put  in  the  circular  addressed  to 
teachers,  was  answered  as  follows: 


Health  of  teachers  generally  good,  or  no  worse  than  that  of  other 
classes 

Might  b©  good  if  they  took  fresh  air,  etc....* < , 

Very  unhealthy  vocation  if  they  do  not  obey  the  laws  of  health 

Health  generally  poor 

Not  much  better  than  that  of  sewing  girls 

They  break  unless  we  take  great  care  of  them 

More  liable  to  break  down  than  pupils 

One  of  the  occupations  that  bring  most  strain  upon  the  nervous 
system 

Health  sooner  affected  than  in  other  occupations 


5 

2 
2 
9 
1 
1 
5 

1 
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STATE  BOARD  OF  EXAMINATION. 


QUESTIONS  PREPARED  FOR  THE  USE  OF  COUNTY  AND  CITY  BOARDS 

OF  EXAMINATION. 


INSTRUCTIONS   TO   BOABDS   OP  EXAMINATION. 

1,     The  scftle  of  credits  has  been  changed  by  the  State  Board  of 
Education  to  the  following; 


Written  Arithmetic 

Mental  Arithmetic '. ,. 

Written  Grammar 

Oral  Grammar 

Geography.. 

History  of  the  United  States 

Theory  and  Practice  oi  Teaching 

Algebra 

Physiology 

Natural  Philosophy.,.., .., 

Constitution  of  the  United  States  and  of  California.. 

School  Law  of  California , 

Penmanship 

Natural  History 

Composition , 

Reading 

Orthography... 

Defining 

Vocal  Music 

Industrial  Drawing 


Total . 


100 
50 

100 
25 
50 
50 
50 
50 
50 
60 
25 
25 
25 
50. 
50 
50 

100 
50 
25 
25 


1,000 


Boards  will  please  change  the  backs  of  the  certificates  to  make  ih&m 
correspond  to  the  new  scale  of  credits. 
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2.     Applicants  mast  bo  examined  in  the  following  order: 


General  Questions. 

Written  Gra m  mar. 

Spelling. 

Arithmetic. 

History  of  the  United  States. 

Theory  and  Practice  of  Teaching. 

Mental  Arithmetic. 

Cieography. 

Phjsiology. 

Algebra. 

^Natural  Philo8oph3^ 


Penmanship. 
Natural  History. 
Heading. 
Vocal  Music. 
Word  Anal 3' si 8. 
Composition. 
Drawing. 

Constitntion  of  the 
and  of  California. 
School  Law. 
Oral  Grammar, 


United  States 


3.  Frequent  comj)laints  are  made  that  applicants  are  not  allowed 
sufficient  time  in  which  to  answer  a  set  of  questions.  In  written  gram- 
mar, written  arithmetic,  and  a  few  other  papers,  at  least  two  hours 
ought  to  be  allowed.  On  the  other  hand,  all  applicants  must  be  required 
to  begin  the  same  paper  at  the  same  time,  and  to  finish  it  within  a 
specitied  time. 

4.  The  State  Board  will  hereafter  reject  all  papers,  coming  from  the 
same  county,  in  which  appears  a  striking  parallelism  in  the  "manner  of 
answering  quesiions.  Examiners  are  requested  not  to  correct,  bud 
simplj^  to  mark  the  errors  occurring  in  the  answers  Some  examiners, 
after  correcting  the  applicant's  errors,  have  allowed  fall  credits  for  such 
corrected  answers.  Whenever  the  ^^tate  Board  notices  anything  like 
this  in  a  set  of  papers,  no  State  Certificate  will  be  granted. 

5.  Boards  of  Examination  are  requested  to  call  the  attention  of 
applicants  to  the  remarks  prefaced  to  some  of  the  papers.  Heretofore 
applicants  have  very  seldom  paid  any  attention  to  the  special  require- 
ments of  a  paper.  For  instance,  in  written  arithmetic,  applicants  aro 
instructed  that  "no  credits  are  to  be  allowed  unless  the  answer  is  cor- 
rect and  the  work  is  given  in  full,  and,  when  possible,  such  explanations 
as  would  be  required  of  a  teacher  in  instructing  a  class;  a  rule  is  not 
an  explanation."  This  instruction  has  generally  been  disregarded.  In 
future  this  will  be  a  ground  tor  the  rejection  of  the  paper. 

6.  A  credit  is  to  be  deducted  for  every  misspelled  word;  likewise, 
errors  in  composition  and  grammar  must  subject  the  applicant  to  a  loss 
of  credits.  A  great  many  papers  heretofore  submitted  to  the  State 
Board,  would  disgrace,  in  regard  to  spelling,  grammar,  and  composition, 
a  twelve  yearold  scholar. 

7.  Insist  upon  having  applicants  follow  the  "  Eules  and  Eegulations." 
liequiro  them  to  observe  strictly  and  to  the  letter  the  instructions  of 
the  fourth  and  seventh  rules, 

8.  Eeject  all  applicants  who  are  less  than  eighteen  years  of  age. 

9.  Eeject  all  applicants  who  fail  to  reach  fifty  credits  in  written 
arithmetic,  or  in  grammar,  or  in  spelling.  Applicants  reaching  less  than 
sixty  credits  in  any  one,  or  all  of  the  studies  just  named,  must  receive 
only  a  third  grade  certificate,  no  matter  what  average  percentage  they 
may  make. 

10.  All  papers  for  State  certificates  must  be  forwarded  within  fifteen 
days  of  the  close  of  the  examination,  otherwise  they  will  be  rejected. 
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GENERAL     QUESTIONS. 

1.  Write  your  name  in  full;  number  in  examination;  age;  nativity; 
place  of  residene.e. 

2.  Are  you  an  applicant  for  a  State  Certificate,  and  if  so,  for  what 
grade? 

3.  In  what  schools  were  you  educated?     How  long  did  you  attend 
each? 

4.  What  certificates  do  yon  hold? 

5.  What  references  in  respect  to  teaching? 

6.  What  letters  or  references  in  respect  to  moral  character? 

7.  In  what  places  and  in   what  kind  of  schools  have  yon  taught? 
How  long  in  each?     Hc^w  many  months  or  years  in  all? 


EULES    AND    EEGULATIONS. 

1.  No  communication.     Every  paper  must  be  finished  at  one  sitting, 

2.  No  use  of  books  during  examination. 

3.  Write  your  name  on  one  of  the  cards  given  to  you,  for  the  ex- 
aminer, and  keep  the  other  to  enable  you  to  remember  your  number  in 
examination. 

4.  Write  on  only  one  side  of  each  sheet  of  paper,  number  your 
pages,  leave  a  uiai-^in,  divide  into  paragraphs,  and  do  not  crowd  your 
words.  Paper  is  cheap;  write  in  a  large,  legible  hand,  and  thereby 
save  the  examiners  much  vexation  of  spirit,  and  yourself  some  extra 
credits.  Number  all  answers  to  correspond  with  the  questions  and  sub- 
divisions of  questions. 

5.  If  you  find  a  question  that  puzzles  you,  do  not  waste  time  in 
worrying  over  it,  but  pass  over  to  the  next,  and  return  to  it  after  ypu 
have  answered  the  othei^s 

t).  J3o  not  hurry;  do  not  worry;  do  not  get  excited  and  nervous,  but 
quietly  write  all  you  know  about  the  subject. 

7.  In  arithmetic,  separate  every  operation  by  ruled  lines  across  the 
page  or  b}^  a  blank  space.  Make  large  figures,  and  do  not  mix  up  opera- 
tions. 

8.  In  grammar,  use  the  briefest  forms  of  parsing  and  analysis,  and 
do  not  waste  words  on  details.  Any  School  Grammar,  ancient  or  mod- 
ern  or  antediluvian,  will  be  recognized  as  authority. 

9.  J3o  not  attempt  to  "cram"  for  the  examination,  for  it  will  only 
confuse  you. 

10.  After  you  have  completed  a  paper,  examine  it  carefully  with 
reference  to  spelling,  capitals,  and  punctuation.  Any  deficiencies  in 
legibility  of  vsrriting,  correctness  of  spelling,  punctuation,  and  capital 
letters,  subjects  the  examinee  to  a  deduction  of  credits. 


[QUESTIONS    FOR   QTTARTERLY   EXAMINATION,   SEPTEMBER,  1873.] 

ARITHMETIC. 
1.     The  shadow  of  a  tree  measures  84  feet.    A  staff  20  inches  long 


Digitized  by 


Google 


216* 

casts  a  shadow  of  9  inches  at  the  same  time.     What  is  the  height  of 
the  tree? 

2.  Add  f  of  a  mile,  }  of  a  furlong,  and  ^  of  a  rod. 

3.  A  sold  B  a  farm  and  gained  20  per  cent.  B  sold  it  to  C  and  gained 
10  per  cent.  C  sold  it  to  D  for  31,254  and  lost  5  per  ce-nt.  What  did 
it  cost  A? 

4.  A  received  $210,  which  was  1  of  B's  portion;  and  three  times  C's 
portion  was  i  the  whole  estate.     What  was  the  value  of  the  estate? 

5.  Analytical  explanation  of  12  divided  by  ,06. 

6.  Compound  interest  of  3600  for  3  years  and  4  months  at  10  per 
cent. 

7.  Solve  both  by  proportion  and  analysis.  What  will  11  lbs.  4  oz. 
of  tea  cost,  if  3  lbs.  12  oz.  cost  33  50? 

8.  A  invested  310,000  in  business,  on  which  he»lost  15  per  cent.  He 
then  invested  the  remainder  and  gained  20  per  cent.  What  per  cent 
did  he  gain  in  the  two  investments? 

9.  What  amount  of  stock  can  be  bought  for  34,841,  allowing  3  per 
cent  commission? 

10.  How  much  currency  can  bo  bought  for  3150  in  gold  when  gold 
is  at  115  per  cent,  and  what  is  the  value  of  greenbacks  when  gold  has 
the  above  valuation? 


1. 
2. 
3. 
4. 
5. 
feet? 
6. 
7. 
8. 
9. 
10. 


MENTAL    AEITHMETIC. 

How  many  times  is  2}  contained  in  20?  • 

What  is  3i  of  35? 

How  many  times  4  inches  in  12  feet? 

Cost  of  40  eggs  at  the  rate  of  2  for  5  cents. 

How  many  yards  of  carpet  arc  needed  for  a  room  11  feet  by  12 

Sum  of  i,  J,  and  i? 

Difference  of  |  and  i. 

Interest  of  3700  for  4  months  at  10  per  cent  per  annum. 

Bought  cloth  at  325;  sold  for  $30;  what  per  cent  did  1  make? 

If  you  answer  6  questions  out  of  10,  what  per  cent  do  3^0 a  get? 


GEAMMAE. 

1.  Write  a  synopsis  of  the  indicative  mood  of  the  verb  lie  (to 
recline),  giving  only  those  persons  and  numbers  of  each  tense  in  which 
the  verb  changes  its  form  to  agree  with  the  form  of  its  subject. 

2.  Write  (1)  a  simple  sentence  containing  an  adjective  phrase  and  an 
adverbial  phrase,  (2)  a  complex  sentence  containing  an  adjective  clause 
and  an  adverbial  clause,  (3)  a  compound  sentence  consisting  of  two  sim- 
pie  members.  Expand  one  of  the  phrases  of  your  simple  sentence  into 
a  clause,  and  contract  your  compound  sentence  into  a  simple  sentence. 

3.  Correct  all  the  errors  in  the  following  expressions: 
(a)     Have  either  of  your  three  brothers  returned? 

(6)     I  wanted  to  have  gone  to  Vienna  last  month,  but  1  do  not 

wish  to  now. 
(c)     He  said  he  done  it  like  I  done  it,  but  I  seen  him  to  do  it 

differently. 
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(<i)     But  if  it  climb,  with  your  assisting  hands, 

The  Trojan  wails,  and  in  the  city  stands, 
(e)     Severe  the  doom  that  length  of  daj^s  impose 

To  stand  sad  witness  of  unnumbered  woes. 

4.  "He  scarce  had  finished  when  such  murmur  filled 

Th*  assembly,  as  when  hollow  rocks  retain 

The  sound  of  blustering  winds,  which  all  night  long 

Had  roused  the  sea." 

(a)     What  kind  of  a  sentence  is  this? 

(6)     Give  the  principal  subject  and  the  principal  predicate  of  the 
se-ntence. 

(<?)     What  kind  of  a  clause  i&when  hoUow  rocks,  etc.?     What  does 
it  limit? 

{d)     Parse  scarce  and  had  roused, 

(e)     Parse  as  and  night, 

5.  How  is  the  progressive  form  of  a  verb  distinguished  from  the 
passive  form?  Give  a  synopsis  of  the  verb  see  in  the  potential  mode, 
passive  voice,  third  person. 

6.  Why  do  nouns  and  pronouns  change  their  forms?  Illustrate  and 
explain  the  principal  changes  which  they  undergo. 

7.  What  double  offices  do  relative  pronouns  and  relative  adverbs  per- 
form?     Illustrate   b}^  examples.     Decline  the  simple  relative  pronouns. 

8.  What  kind  of  adjectives  admit  of  comparison?  How  are- they 
compared?     Compare  next,  last,  eldest,  dead,  and  worst. 

9.  When  should  the  subjunctive  forn>  of  the  verb  be  used  in  condi- 
tional clauses?  Give  rules  for  the  correct  use  of  shall  and  will  when 
used  to  denote  future  time. 

10.  Construct  a  complex  declarative  sentence  out*  of  the  following 
statements: 

(a)  I  have  an  indifferent  opinion  of  the  vulgar. 

{b)  Some  merit  raises  the  shout  of  the  vulgar, 

(c)  I  am  ever  led  to  suspect  that  merit. 

(^d)  This  I  own. 


GEOGEAPHY. 

1.  Name  5  mountain  ranges,  5  great  cities,  anrd  5  great  rivers  in  Asia. 

2.  Name  all  the  seas  bordering  on  Europe. 

3.  Name  the  two  largest  rivers  and  two  largest  cities  of  Europe. 

4.  Bound  the  Empire  of  Germany,  and  name  its  three  chief  cities. 

5.  What  is  the  chief  seaport  of  China?    Eussia?     British  India? 
Austria? 

6.  What  are  the  chief  exports  and  imports  of  the  United  States? 

7.  Name  the  characteristic  animals  of  each  of  the  zones. 

8.  Name  the  principal  animals  and  plants  introduced  into  the  New 
World  from  the  Old  World. 

9.  What  causes  produce  ocean  currents? 

10.     State  the  area,  population,  and  exports  of  California. 
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HISTOKY    OF    THE    UNITED    STATES. 

1.     Who  were  John  Carver;  John  Endicott;  John  VYinthrop;  Peter 
Minnit;  Father  Hennipen? 

Give  an  account  oC  the  conquest  of  Acadia. 

Conditions  of  the  first  Treaty  of  Paris. 

Where  and  when  were  the  first  outbreaks  of  the  Eevolution? 

Who  was  Burgoyne?     Name  some  one  of  hia  exploits. 

Tell  what  you  know  of  the  French  Alliance  during  the  Eevolu- 


2. 
3. 

4. 
5. 

6. 

tion. 
7. 
8. 


Name  five  signers  of  the  Declaration  of  Independence. 
Name  five  powers  granted  to  Congress  and  three  powers  denied 
to  the  United  States  by  the  Constitutioti. 

9.  Give  at  least  five,  facts  indicative  of  the  progress  of  the  United 
States  since  her  independence. 

10.  What  caused  the  present  National  Debt?  How  has  it  been 
diminished?  Can  yon  give  any  estinuitp  of  its  amount  at  the  close  of 
the  war? 


■     1. 
2. 

3. 
mar? 
4. 
5. 
6. 
7. 
8. 
9. 
10. 


THEOKY    AND    PEACTICE    OF    TEACHING. 

Give  the  outline  of  a  sliort  moral  lesson  on  "Untruthfulness." 
Mention  two  methods  of  developing  the  expressive  faculties. 
What  use  would  you  make  of  a  reading  book  in  teaching  gram- 
Name  some  of  the  errors  to  be  avoided  in  conducting  recitations. 
Explain  what  is  meant  by  the  agreement  of  noun  and  verb. 
Explain  to  a  class  the  course  of  the  trade  winds. 
Give  an  analysis  of  the  operation  of  dividing  10  by  |. 
Name  an  important  rule  of  spelling. 

What  is  3^0 nr  plan  of  keeping  pupils  at  work  while  in  school? 
What  is  the  i:)ioper  use  of  memory  in  the  process  of  instruction? 


ALGEBRA. 

1.  To  subtract  one  quantity  fi'om  another  conceive  the  signs  of  the 
former  to  be  changed,  and  proceed  as  in  addition.  Prove  the  correct- 
ness of  this  rule. 

2.  Prove  — xX  — ^^^  +^^j  ^^^  that  — xX-f  ^= — ^^• 

3.  Prove  that  x^^^l. 

4.  Divide  x^  by  x+2a. 

5.  Factor  4x^'—9a\ 

6.  Factor  a^+2ab+b'^'—2ac—2bc+c^ 

7.  Find  two  numbers  differing  by  6,  and  such  that  three  times  the 
less  may  exceed  twice  the  greater  by  7. 

8.  Given  the  sum  of  two  numbers  =  18,  and  their  product  =  77;  to 
find  them. 

9.  The  sum  of  the  side  and  diagonal  of  a  square  is  100  feet;  what  is 
the  length  of  each? 

10.     J:  +  _^-  :=    5,  and  A  —  ^  =  1;  find  x  and  y, 
X  y  X  y 
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PHYSIOLOGY. 

1.  What  is  the  office  of  the  central  organs  of  the  nervous  system  in 
sensation  and  motion? 

2.  What  cavities  does  the  mucous  tissue  line?  How  is  the  secretion 
of  the  mucous  eff'ected?     lis  use? 

3.  Where  are  the  bile  and  the  fluid  secreted  by  the  pancreas  mingled 
with  the  chyme?     What  is  one  of  the  offices  they  execute? 

4.  How  do  the  four  parts  of  the  heart  act  without  disturbance?  Il- 
lustrate. 

5.  In  what  two  ways  does  violent  exercise  injure  the  lungs  when  the 
chest  cannot  be  well  expanded? 

6.  Of  what  bones  is  the  dome  of  the  cranium  made  up?  Describe 
the  diffei'ent  ways  in  which  strength  is  secured  around  the  base  of  this 
dome. 

7.  Describe  the  arrangement  of  the  radius  and  ulna,  and  the  manner 
in  which  such  free,  and  varied  motion  is  given  to  the  arm. 

8.  Describe  the  various  parts  of  the  vocal  tube,  that  have  an  agency 
in  articulation. 

9.  What  is  the  object  of  the  external  ear?  What  is  the  use  of  its 
ridges  and  pro nti n en ces? 

10.  How  many  coats  has  the  eye?  Describe  the  arrangement  of  the 
parts  of  the  eye. 


NATUEAL  PHILOSOPHY—FIRST  AND  SECOND  GRADES. 

1.  Define  matter,  mass,  densit}^ 

2.  What  is  meant  by  ponderable  and  imponderable  bod'es?  Illustrate, 

3.  What  is  meant  by  the  line  of  direction?     How  does  the  line  of 
direction  govern  the  stability  of  a  bod}^?     Illustrate. 

4.  What  is  a  lever?     How  many  kinds?     Describe  each. 

5.  Describe  the  steam  boiler.     The  safety  valve.     The  stenm  gauge. 

6.  How  do  fluids  difi:er  from  solids?     Difference  between  liquids  and 
gasses? 

7.  How  are  bodies  aflected   by  heat?     What  classes  of  bodies  are 
most  susceptible  of  this  action? 

8.  What  is  necessary  to  the  transmission  of  sound?     On  what  does 
the  greater  conducting  power  of  the  air  depend? 

9.  Give  a  description  of  an  electrical  battery.     How  is  it  discharged? 
10.     Where  in  a  bar  magnet  does  the  power  chiefly  reside?     How  are 

the  extremities  of  a  jnagnet  distinguished? 


NATURAL  HISTORY. 


1.  Give  the  principal  characteristics  of  the  runniBamtSi 

2.  Give  the  different  kinds  of  dentition. 

3.  How  do  the  claws  of  a  dog  differ  from  thoseehf  a  ca,t?* 

4.  Describe  briefly  the  process  of  "chewing  the- cud/' 

5.  How  do  the  bones  of  birds  differ  from  the  bodes-  ofmamaialia? 

6.  Name  the  parts  of  a  grass  leaf. 
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7.  Give  the  difference  between  feather -veined   and  palmate-veined 
leaves. 

8.  Give  the  principal  kinds  of  inflorescence. 

9.  Give  the  parts  of  the  seed. 

10.     How  can    you  distinguish  exogenous  and  endogenous  plants    in 
the  seed  already? 

COMPOSITION. 

(One  credit  off  for  each  mistake  in  spelling,  in  punctuation,  or  in  the 
use  of  capitals.) 

1.  What  I  have  read. 

2.  Chinese  Immigration. 

3.  Horticulture. 

4.  Physical  Training  of  Children^ 

5.  Out-of-door  Life. 

Write  a  composition  on  any  one  of  the  above  subjects. 


SPELLING. 


1.  vitalize, 

2.  prima  facie, 

3.  pseudo, 

4.  legitimate, 

5.  circuitous, 

6.  Gila, 

7.  negotiate, 

8.  spontaneous, 

9.  glaciers, 

10.  Chihuahua, 

11.  siege, 

12.  anise-seed, 

13.  acquittal, 

14.  cephalic, 

15.  zoophyte, 

16.  Yersaillcs, 

17.  complaisance, 

18.  empiric, 

19.  fertility, 

20.  gaseous, 

21.  '  gasconade, 

22.  gew.gaw, 

23.  harangue, 

24.  Mediterranean, 

25.  demagogue, 


26.  ingratiate, 

27.  muscles, 

28.  wooleB, 

29.  inherent, 

30.  tangible, 

31.  lachrymal, 

32.  farinaceous, 

33.  marvelous, 

34.  menage, 

35.  mollify, 

36.  nausea, 

37.  replete, 

38.  pageant, 

39.  paradigm, 

40.  parole, 

41.  recompense^ 

42.  unequaled, 

43.  duteous, 

44.  abridgment, 

45.  courageous, 

46.  shoeing, 

47.  changeable, 

48.  benefited, 

49.  reference, 

50.  omission. 


WORD    ANALYSIS. 

1,     To  each  of  the  following  words  add  an  Anglo-Saxon  prefix:  fetter^ 
herey  order y  cargo.     Define  and  analyze  each. 
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2.  To  each  of  the  following  words  add  an  English  suffix:  brother,  apt^ 
neutral,  element.     Define  and  analyze  each. 

3.  To  each  of  the  following  words  add  an  English  prefix  and  suffix: 
joint,  arrange,  form,  offense,  cent.     Define  and  analyze  each. 

4.  To  each  of  the  following  words  add  a  Latin  prefix:  occupy,  com- 
mittee, angelic,  planter.     Define  and  analyze  each. 

5.  To  each  of  the  following  words  add  a  Latin  suffix:  fragile,  clamor, 
supreme,  verb.     Define  and  analyze  each.  '^ 

6.  What  do  you  understand  by  English,  Anglo-Saxon,  Latin,  and 
Greek  derivations?     Give  one  example  of  each. 

7.  Give  a  synonym  for  each  of  the  following  words:  genuine,  silence, 
civil,  enough, 

8.  Analyze  each  of  the  following  words.     (Four  credits.) 
(No  credits  unless  the  roots  and  their  meanings  be  given): 

1,  Congregate — Excursion — Extemporaneous. 

2.  Chirography — Allopathy — Automaton. 


MUSIC. 


1.  Make  the  different  kinds  of  notes,  with  their  appropriate  rests. 

2.  What  is  the  value  of  a  dot  placed  after  a  note?     When  two  are 
used,  what  is  the  value  of  the  second? 

3.  Place  upon  a  staff  with  the  proper  signature,  key  of  G,  the  fol- 
lowing notes:  la,  mi,  fa,  si,  sol,  re. 

4.  Write  five  mexisures  in  triple  time — no  two  alike. 

5.  How  many  major  and    how  many  minor  seconds   occur   in  the 
scale?     Between  what  tones  are  the  minor  seconds  found? 


DEAWING. 

1.  Draw  parallel  lines  in  four  positions. 

2.  How  do  horizontal  lines  appear  in  perspective? 

3.  What  is  meant  by  the  vanishing  point? 

4.  (Ten  credits.)  Give  a  freehand  outline  of  a  window,  desk,  or 
other  piece  of  furniture  in  the  room,  as  seen  from  the  place  where  you 
sit.     Pay  strict  attention  to  perspective  and  shading. 


[QUESTIONS    FOR   QUARTERLY   EXAMINATION,  DECEMBER,  1873.] 

ARITHMETIC. 


1.  Subtract  one  from  one  million.     (See  note  above.) 

2.  Subtract  3|  from  lOOJ,     (See  note  above.) 

3.  Write  one  thousand  eight  hundred  and  fifty-seven  according  to 
the  Roman  method  of  notation.  Write  the  following  numbers  accord- 
ing to  the  Arabic  method:  Five  millions  and  twenty-seven;  two  billions, 
two  hundred  and  seven  millions,  six  hundred  and  four  thousand  and 
nine;  ^ve  hundred  seven  septillions,  two  hundred  three  trillions,  fifty- 
seven  millions  and  eighteen.     What  is  the  use  of  the  cypher? 
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4.  What  number  is  that,  which  being  multiplied  by  24,  the  product 
divided  by  10,  the  quotient  multiplied  by  2,  32  subtracted  from  the  pro- 
duct, the  remainder  divided  by  4,  and  8  subtracted  from  the  quotient, 
the  remainder  shall  be  2? 

5.  The  capacity  of  a  certain  cistern  is  216  cubic  feet;  how  many 
hogsheads  of  water  will  it  contain? 

6.  What  is  the  least  number  of  yards  of  velvet  expressed  by  a  whole 
number,  that  can  be  cut  up  without  waste  into  patterns  of  I,  f,  or  ^ 
yards  each? 

7.  If  5  oxen  and  7  cows  eat  3^^  tons  of  hay  in  87  days,  in  what 
time  will  2  oxen  and  3  cows  eat  the  same  quantity  of  hay?  Analysis 
and  proportion. 

8.  I  receive  yearly  $232  50  interest  on  $4,650  principal;  what  is  the 
rate  per  cent? 

9  At  what  rate  must  a  note,  running  60  days,  be  discounted  to  yield 
2  per  cent  a  month  interest? 

10.  A  certain  general  has  an  army  of  144,376  men;  how  must  he 
place  them  in  rank  and  file  to  form  them  into  a  square? 


MENTAL    ARITHMETIC. 

1.  How  many  times  8  is  f  of  56? 

2.  If  1  yard  costs  62i  cents  what  will  11  yards  cost? 

3.  How  many  doz.  of  eggs,  at  30  cts.,  would  you  exchange  for  8  lbs. 
of  butter  at  37}  cts.  per  lb.? 

4.  What  is  the  difference  between  J  of  3  and  J  of  2?  . 

5.  What  change  would  you  receive  back  in  paying  for  a  slate  worth 
37}  cts.  and  a  book  worth  $1  25,  if  you  gave  a  ^2  50  gold  coin? 

6.  If  John   travels  a  mile  in  25  minutes,  how  many  miles  will  he 
travel  in  84  hours? 

7.  What  percentage  of  56  is  14? 

8.  In  a  class  i  study  arithmetic,  |  study  grammar,  and  12,  being  the 
rest,  study  reading.     How  many  in  the  class? 

9.  What  is  the  interest  on  $700  for  3  months,  at  6  per  cent  per  annum? 

10.  If  you  answer  7  questions  (at  2 J  credits  each)  out  of  the  10,  to 
what  per  cent  will  you  be  entitled? 


GEAMMAE. 

1.  What  is  grammar?  What  is  parsing?  Give  two  rules  for  the 
use  of  the  hyphen  in  compound  words. 

2.  Write  a  sentence  containing  a  noun  in  the  first  person;  one  con- 
taining a  noun  in  the  second  person. 

3.  Write  the  plural  of  the  following  nouns:  Mouse  trap,  chimney, 
seraph,  penny,  volley.  Give  two  rules  for  the  formation  of  the  plural 
of  nouns  ending  in  0,  in  y. 

4.  Decline  the  following  nouns:  Sheep,  staff,  valley,  child.  Compare 
the  following  adjectives:  Eternal,  most,  white.  Give  the  principal  parts 
of  the  following  verbs:  Set,  work,  sue. 

5.  What  is  the  difference  between  the  expressions,  *'  If  I  was,"  and 
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"  If  I  were?"     Write  a  sentence  containing  a  perfect  participle,  and 
one  containing  an  imperfect  participle  used  without  auxiliaries. 

6.  ^ame  three  different  classes  in  which  the  following  words  are 
used,  and  give  examples  of  each:  That,  as,  but. 

7.  Correct  the  following  sentences: 

(a.)     Will  you  act  thus  towards  me,  I  who  have  so  often  assisted 

you? 
(6.)     He  can  neither  read,  write,  nor  speak, 
(c.)     I  did  not  either  do  it,  nor  prevent  it. 
((/.)     He  is  more  bold  and  active,  but  not  so  wise  and  studious,  as 

his  companion, 
(e.)     Let  each  esteem  others  better  than  themselves. 
S.     Parse  the  words,  week,  out,  swing,  like,  and  when,  in  the  follow- 
ing stanza: 

Week  in,  week  out,  from  morn  till  night, 

You  can  hear  his  bellows  blow; 
You  can  hear  him  swing  his  heavy  sledge 

With  measured  beat  and  slow, 
Like  a  sexton  ringing  the  village  bell, 
When  the  evening  sun  is  low. 

9.  Analyze  the  fo\\owin<r  sentence: 

*' i  can't"  never  did  anything;  <' I  will  try"  has  done  wonders. 

10.  Arrange  the  following  in  a  stanza  of  four  lines,  and  correct  the 
errors  in  spelling,  punctuation,  and  the  use  of  capital  letters: 

now  the  bright  morning  star  Days  harbenger  comes  danceing  from 
the  East  and  leads  with  her'  the  flowerry  may  who  from  her  green  lap 
throws  the  yelow  cowslip,  and  the  pale  primrose. 


GEOGEAPHY. 

1.  Name  the  three  largest  rivers  and  three  mountain  ranges  of 
South  America. 

2.  Give  the  causes  of  the  climate  of  Mexico.  What  are  the  leading 
characteristics  of  the  people? 

3.  Name  the  principal  rivers,  cities,  and  exports  of  the  United  States. 

4.  What  are  the  leading  productions  of  California?  Give  the  situa- 
tion of  the  mountain  ranges  and  largest  rivers. 

5.  What  are  the  characteristics  of  the  climate  and  surface  of  Hol- 
land and  Denmark?  What  are  the  principal  occupations  of  the  people? 
Do  you  believe  that  the  contour  of  the  country  produces  any  effect  on 
the  minds  and  dispositions  of  the  inhabitants?     Eeasons. 

6.  Give  the  largest  cities  of  England,  Scotland,  and  Ireland.  Name 
the  leading  manufactures  of  each  country,  and  state  what  differences 
exist  between  the  people. 

7.  In   what  three  divisions  does  Turkey  lie?      What  is  the  largest 

<^ity?  i^ 

8.  Name  the  principal  rivers  and  mountaiifi  of  France.  What  is  the 
government  of  France  at  present,  and  how  long  has  it  been  in  opera- 
tion? 

9.  •  By  what  seas  is  Italy  nearly  surrounded?  What  is  the  capital? 
What  mountains  extend  through  it?     What  can  you  say  of  the  scenery? 

10.  Name  the  seas  which  border  on  Asia. 
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HISTOEY    OF    THE    UNITED    STATES. 

1.  What  was  the  first  permanent  French  settlement  made  in  Amer- 
ica?  What  settlements  were  made  by  the  Huguenots,  and  what  was 
the  result  of  each? 

2.  Give  an  account  of  the  union  of  the  New  England  colonies. 

3.  JName  three  wars  in  which  the  English  colonists  were  engaged 
daring  the  Colonial  perio.d,  and  give  the  cause  of  each 

4.  When  and  where  was  Washington  inaugurated?  When  was 
Washington  City  made  the  Capital  of  the  United  States? 

5.  What  was  the  "Eight  of  Search?"  What  dates  do  you  think 
should  be  remembered  by  all? 

6.  Who  is  President  of  the  Senate?  and  how  are  vacancies  filled  that 
may  occur  in  the  Senate  or  House  of  Eepresentatives  by  resignation  or 
otherwise? 

7.  What  European  nations  claimed  American  territory,  and  what 
section  did  each  claim? 

8.  Name  five  important  battles  that  were  fought  during  the  Eevolu- 
tionary  War,  and  give  the  result  of  each. 

9.  What  difficult}^  arose  when  California  applied  for  admission  into 
the  Union?     How  was  it  settled? 

10.  What  powers  are  granted  by  the  Constitution  to  the  President 
of  the  United  States? 


THBOEY    AND    PEACTICE    OF    TEACHING. 

1.  How  would  you  teach  a  class  the  reason  for  inverting  the  divisor 
in  division  of  fractions? 

2.  Give  a  successful  method  in  discontinuing  the  sing-song  style  in 
reading  poetry. 

3.  What  are  the  representative  faculties  of  the  human  raind? 

4.  How  would  yoa  teach  history?  What  are  the  important  dates 
that  all  should  know? 

5.  Are  you  thoroughly  acquainted  with  the  provisions  of  the  School 
Law?  What  change  would  you  recommend  for  the  benefit  of  the 
schools? 

6.  What  would  you  teach  a  class  concerning  mountains? 

7.  What  is  the  beet  work  on  education  that  you  have  read?  Why 
do  you  think  it  the  best? 

8.  What  part  of  grammar  do  you  give  the  most  attention  to  in  teach- 
ing?    Why? 

9.  Tell  what  you  know  about  the  Kindergarten  system. 

10.  What  is  the  etymology,  meaning,  and  application  of  jth©  terms 
education,  iaslruction,  training,  and  drill. 


ALGEBEA. 


1. 
2. 


Factor  a  x  y^-^-b  x  y^ — a  b  y^~ 
Divide  x^ — a^  x — a^  a?-\-ba^  x- 


-b^  y\ 

-6a*  by  X'—a  x+2a\ 


3.     Divide  {i-+^}by{j+|-l}. 


Prove  that  — x  X  —  a; 
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+  x^;  and  that  +  x  X  —  ^ 


4. 

5.  Given    2a;+3y=:23;    5y+^=46;'  32r— 2a;==:3i.     Require   the   value 
of  X. 

6.  Find  two  numbers  differing  by  7  and  such  that  twice  the  greater 
may  exceed  10  times  the  less  by  10. 


7. 


What  is  the  difference  between and 


»— 1 


x^-L.  \2x 

8.  Given  12-f-a;=  —3^ — ,  what  is  the  value  of  x? 

9.  The  sum  of  two  numbers  is  8  and  the  sum  of  their  cubes  is  152. 
What  are  the  numbers? 

10.  What  number  is  that  which,  if  4  be  subtracted  from  it,  i  of  the 
remainder  will  be  7? 


PHYSIOLOGY. 

1.  Describe  the  location  and  functions  of  the  salivary  glends. 

2.  How  are  these  glands  injured  by  the  constant  use  of  tobacco  or 
gum? 

3.  Give  a  brief  account  of  the  changes  undergone  by  food  in  the 
process  of  digestion. 

4.  What  reason  can  you  give  for  the  fact  that  large  quantities  of 
ice- water  used  at  meals  are  injurious? 

5.  Of  how  many  layers  of  membrane  is  the  skin  composed?  De- 
scribe the  arrangement  of  the  papillse. 

6.  Why  are  the  muscles  divided  into  voluntarj'",  involuntary,  and 
those  combining  the  functions  of  both,  instead  of  all  being  controlled 
in  the  same  manner? 

7.  Describe  the  effect  produced  upon  the  muscles  by  over-exercise, 
and  also  by  continued  inactivity. 

8.  What  is  the  office  of  the  lymphatic  vessels,  and  where  are  they 
most  numerous? 

9.  Describe  the  arrangement  of  the  bones  which  compose  the  foot. 
10.     What  effects  are  produced  by  tight  shoes  and  high  heels? 


NATURAL    PHILOSOPHY. 


1. 
2. 
3. 
4. 
5. 


How  is  draught  caused?     Give  some  familiar  facts. 
What  produces  electricity?  and  illustrate  its  production. 
Difference  between  a  conductor  and  a  non-conductor. 
Give  Franklin's  experiment  to  prove  that  all  rain-clouds  are  electric. 
Prove  by  familiar  facts  and  an  experiment  that  a  body  floats  if  it 
has  less  weight  than  an  equal  bulk  of  water;  it  sinks  if  it  has  more, 

6.  Prove  the  porosity  of  a  solid. 

7.  From  what  results  capillary  attraction?     Illustrate. 

8.  Give  some  applications  of  elasticity. 

9.  Prove  by  familiar  facts  and  experiment  the  refraction  of  light  on 
passing  obliquely  through  substances  of  different  densities, 

10.  Prove  by  experiment  that  white  sunlight  is  composed  of  the  seven 
colors  of  the  rainbow. 


29*— (») 
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PENMANSHIP, 

1.  Make  and  define  the  elements  and  principles  used  in  forming  the 
alphabet. 

2.  Analyze  the  following  small  letters  by  elements:  a,  f,  r,  s,  k;  and 
the  principles  in  the  following  capitals:  A,  C,  W,  D,  N. 

3.  Give  two  rales  for  spacing. 

4.  Describe  two  writing  positions. 

5.  Give  a  specimen   of  your  handwriting  in  accordance  with    the 
foregoing  elements  and  principles,  of  not  less  than  four  lines. 


NATUEAL    niSTORY. 

1.  (Ten  credits.)  "When  is  a  leaf  simple,  petiolate,  exstipulate, 
featherveined,  irregularly  dentate,  ovateacuminate,  green,  cauline, 
opposite?      . 

2.  (Twenty  credits.)  What  is  a  head?  a  spike?  a  spadix?  an  ament 
or  catkin?  a  raceme?  a  corymb?  an  umbel?  a  panicle?  a  glomerule?  a 
compound  corymb? 

3.  (Ten  credits.)     Give  the  different  orders  of  birds. 

4.  (Ten  credits.)     Give  the  divisions  of  the  animal  kingdom. 


1. 
2. 
3. 
4. 


COMPOSITION. 

What  is  an  essay;  a  theme? 

Name  ^ve  requisites  for  clearness  of  style. 

Name  the  most  important  figures  used  in  composition. 

Write  a  composition  on  one  of  the  following  subjects: 

Influence  of  Education. 

Patriotism. 

Printing. 

Imagination. 


EEADING. 

1.  Would  you  teach  young  children  to  pronounce  words  at  sight,  or 
would  you  permit  them  to  spell  the  words  before  pronouncing? 
Eeasons. 

2.  What  is  your  opinion  of  concert  reading  as  a  means  of  teaching 
correct  emphasis  and  the  proper  use  of  pauses? 

3.  How  would  you  secure  the  attention  of  your  class  during  an 
exercise  of  this  kind? 

4.  What  are  the  uses  of  the  following  pauses  and  marks:  .  ,  ()  —  ? 

5.  State  what  pauses  should  occur  in  the  following  passage;  where 
they  should  bo  placed,  and  how  you  would  teach  children  to  observe 
them: 

Two  of  us  in  the  chui-ch-yard  lie 

My  sister  and  my  brother 
And  in  the  church-yard  I 

Dwell  near  them  with  my  mothe:r 
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SPELLING. 


1.  oxygen, 

2.  atmosphere, 

3.  capillary, 

4.  lymphatic, 

5.  sensibility, 

6.  temperature^ 

7.  collegiate, 

8.  judicious, 

9.  Alleghany, 

10.  Antioch, 

11.  Tuolumne, 

12.  Suisun, 

13.  occupation, 

14.  deficiency, 

15.  enveloped, 

16.  diaphragm, 

17.  artificial, 

18.  electricity, 

19.  tortoise, 

20.  crystal, 

21.  excessive, 

22.  seized, 

23.  avaricious, 

24.  financial, 

25.  preciouS; 


26.  benevolent, 

27.  laudanum, 

28.  enjphasis, 
2.9.  possession, 

30.  recollection, 

31.  yacht, 

32.  transient, 

33.  specie, 

34.  demeanor, 

35.  existence, 

36.  essential, 

37.  economy, 

38.  necessary, 

39.  receipt, 

40.  neutralize, 

41.  mechanism, 

42.  peculiar, 
4.S.  hemisphere, 

44.  familiar, 

45.  symptoms, 

46.  countenance, 

47.  conscious, 

48.  autieipate, 

49.  reigning, 

50.  excitable. 


WOED   ANALYSIS. 

1.  Define  the  following  words,  then  change  them  to  nouns  by  adding 
a  suffix  to  each,  and  define  the  words  so  found:  adoise,  agile,  elect  cater 
respectable.  f    if    f         ?  > 

^  2.  What  suffixes  are  used  to  farm  diminutives?  Five  examples  show- 
mg  the  manner  of  using  each. 

3.  Define  and  analyze  the  following  words:  cliangeable,  couraqeous, 
omission^  acquittal,  farinaceous.  ./»:/> 

^J"a  ^.^^^^  ^^^  following  words,  then  add  a  prefix  to  each,  and  define 
the  derivatives  so  found:  natural,  monition,  ordinary,  ordain,  close. 

5.  Define  the  following  words,  add  a  prefix  and  suffix  to  each,  and 
explain  the  modification  which  will  be  produced  in  the  moaning:  base, 
friend,  kind.  ^  ' 


MUSIC. 

L     Make  the  si2t  notes  in  common  use,  with  their  corresponding  rests. 

2.  Write  six  measures  in  quadruple  time,  having  no  two  measures 
ahke  in  number  of  notes,  introducing  four  kinds  of  rests. 

3.  Write  the  diatonic  scale  upon  staff  with  G  clef,  key  of  C,  placing 
under  each  note  its  letter  and  its  syllable. 

4.  How  many  kinds  of  measure  in  general  use,  and  whut  are  they 
called?  -^ 
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5.  Give  an  example  of  three  varieties  of  the  same  kind  of  measure. 

6.  How  many  major  seconds,  and  how  many  minor  seconds  in  a  dia- 
tonic major  scale? 

7.  Give  an  example  of  the  major  third  (3d);  of  the  minor  third  (3d). 

8.  What  letters  form  the  scale  in  the  key  of  G,  F,  D,  and  B  flat? 

d.     Place  notes  upon  staff  with  G  clef,  in  key  of  C,  triple  measure,  in 
position  required  by  the  following  figures: 


1.  3.  5.     2.  8.     3.  4.  5.  6.  7.  8        5.       4.  2 


10.     Write  upon  staff  in  key  of  G,  ^  measure,  the  following: 


mi,  re,  mi,  sol,  |  do,  re,  mi,  |  fa,  mi,  re,  do,  |  si,  do,  sol,  |  si,  do. 


DJRAWING. 


Describe  them. 


What  lines  and  angles  are  used  in  drawing? 
What  is  perspective? 

Would  you  recommend  the  use  of  measures  in  drawing?     Why? 
Give  a  short  lesson  of  instruction  to  a  class  engaged  in  drawing  a 
chair  or  table  in  the  room. 
6.     Draw  the  same  yourself. 


1. 
2. 
3. 
4. 


[QUESTIONS   FOR  QUARTERLY  EXAMINATION,  MARCH,  1874.] 

AEITHMBTIC. 

1.  There  is  a  certain  island  30  miles  in  circumference.  If  A  and  B 
commence  traveling  around  it,  A  at  the  rate  of  3  miles  an  hour,  and  B 
at  the  rate  of  5  miles  an  hour,  how  far  apart  will  they  be  at  the  end  of 
30  hours? 

2.  What  is  the  greatest  common  divisor  of  78,  234,  and  468?  What 
is  the  least  common  multiple  of  14,  19,  38,  and  57? 

B.  What  will  be  the  result  if  ^  of  f.of  3i  be  multiplied  by  J  of  itself, 
and  the  product  divided  by  J? 

4.  A  certain  room  is  12  feet  long,  11}  feet  wide,  and  7J  feet  high. 
Ilow  much  will  it  cost  to  plaster  it  at  2|  cents  per  square  foot? 

5.  If  6  men  in  16  days  of  9  hours  each  build  a  wall  20  feet  long,  6 
feet  high,  and  4  feet  thick,  in  how  many  days  of  8  hours  each  will  24 
men  build  a  wall  200  feet  long,  8  feet  high,  and  6  feet  thick? 

6.  I  bought  a  horse,  buggy,  and  harness,  for  8500;  the  horse  cost  37} 
per  cent  less  than  the  buggy,  and  the  harness  cost  70  per  cent  less  than 
the  horse.     What  was  the  price  of  each? 

7.  If  I  wish  to  obtain  $1,500,  for  what  sum  must^my  note  be  given, 
payable  in  30  days,  and  discounted  at  1  per  cent  per  month? 

8.  A  broker  receives  $1,976  to  invest  in  Government  bonds,  after 
deducting  his  commission  at  4  per  cent.  What  was  the  sum  invested, 
and  what  was  his  commission? 
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9.  Two  ships  sail  from  the  same  port;  one  goes  due  north  128  miles, 
the  other  due  east  72  miles;  how  far  apart  are  the  ships  from  each 
other? 

10.  If  a  ball,  3  inches  in  diameter,  weigh  4  pounds,  what  will  be  the 
weight  of  a  ball  that  is  6  inches  in  diameter? 


MENTAL  AEITHMETIC. 

1.  If  7  books  cost  68  75,  what  will  20  books  cost? 

2.  A  merchant  bought  a  hogshead  of  molasses  for  $20;  how  much 
did  he  pay  per  gallon  ? 

3.  A  house  cost  $560;  f  of  this  +  $80  is  y^  ^^  ^^®  ^^®^  ^^  ^^^  ^^^ 
on  which  it  stands.     What  was  the  cost  of  the  lot? 

4.  If  4  pipes  will  fill  a  cistern  in  3  hours,  how  many  pipes  of  the 
same  size  will  be  required  to  fill  it  in  J  of  an  hour? 

5.  A  merchant  sold  a  quantity  of  goods  for  ^  of  what  they  cost, 
and  by  so  doing  he  lost  $15.     How  much  did  the  goods  cost?    . 

6.  If  to  }  of  the  cost  of  A's  watch  you  add  $10,  the  sum  will  be  $21; 
what  was  the  cost  of  the  watch? 

7.  Two  men  entered  into  partnership;  the  first  put  in  $40  for  10 
months,  and  the  second  put  in  $80  for  5  months;  they  gained  $95. 
What  was  each  man's  share  of  the  gain? 

8.  Five  times  a  certain  number  minus  12  is  48.  What  is  that 
number? 

9.  What  principal  will  in  4  years,  at  5  per  cent,  amount  to  $360? 

10.  A  book  was  sold  for  90  cents,  which  was  10  per  cent  less  than 
its  value.  What  would  have  been  the  gain  per  cent  if  it  had  been  sold 
for$l  50? 


GEAMMAE. 


1.  Name  four  different  ways  in  which  the  nominative  ease  may  be 
used.     Give  an  example  of  each. 

2.  What  cases  of  the  simple  personal  pronouns  are  changed  to  form 
the  compound  personal  pronouns?  How  does  the  declension  of  the 
compound  pronoun  differ  from  that  of  the  simple  pronoun? 

3.  What  is  the  adjective  form  of  the  verb;  the  noun  form?  What  is 
an  attribute,  and  what  parts  of  speech  may  be  used  as  attributes? 

4.  How  does  the  perfect  participle  used  without  auxiliaries  differ 
from  the  same  used  with  auxiliaries?  To  what  class  of  verbs  does  voice 
belong?  How  is  the  progressive  form  of  verbs  composed;  the  passive 
voice? 

5.  Give  a  synopsis  of  the  following  verbs  according  to  the  person, 
number,  and  form  required: 

{a)     «<  To  think;"  first  person,  singular,  interrogative.    Indicative. 
"To  teach;"  third  person,  plural,  interrogative,  and  nega- 
tive.    Indicative. 
"  To  swear;"  first  person,  plural,  negative.     Subjunctive. 
"  To  take;"  third  j^erson,  singular,  passive.     Potential. 
*'To   swing;"  second  person,  singular,  progressive.     Indic- 
ative, 
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6.  Correct  the  following  sentences,  and  state  the  reason: 

(a)    IseJthor  of  those  men  seem  to  have  any  idea  that  their  opin- 
ions may  be  wrong, 
(5)     He  dai*e  not  do  it. 

(c)  Either  thou  or  I  are  greatly  mistaken. 

(d)  I  suppose  It  to  be  he. 

ie)     Have  you  no  other  proof  except  this? 

7.  Parse  the  words  me,  wild,  expressed,  while,  and  myself. 

3fe  oft  has  fancy,  ludicrous  and  wild. 

Soothed  with  a  waking  dream  of  houses,  towers, 

Trees,  churches,  and  strange  visages,  expressed 

In  the  red  cinders,  while  with  poring  eye 

I  gaised,  mi/self  creating  what  I  saw. 

u^h^  ^""f^^^  ^^"^  following  sentence:  True  gentleness  is  native  feeling 
liightened  and  un  rovd  by  principle. 

9.  Correct  and  .mn.Huate  the  following  sentence:  A  royalist  a  repub- 

i.1L^  ""^K^  '"^  """^  f  P^^^'^i'  ^^  ^^^  synagogue  a  subaltern  and  a  sov- 
ereign a  chrisnan  and  an  infidel  he  was  through  all  his  vicissitudes  the 
same  stern  and  inflexible  original 

10.  Give  five  rules  for  the  use  of  the  comma. 


GEOGEAPHT. 

1.  Name  the  rivorR  of  the  Mississippi  Basin;  of  the  Mackenzie  Basin : 
the  lakes  of  North  America;  the  largest  city  in  Long  Island.  Between 
what  two  mountain'  systems  is  the  Mississippi  Basin? 

2.  What  river  flows  through  the  northwestern  part  of  California? 
JSTame  the  largest  lake  in  the  State;  its  outlet.  Name  the  bays  on  the 
coast.  What  large  river  forms  the  southeastern  boundary  of  Call- 
fornia?  -^ 

3.  What  large  island  at  the  mouth  of  the  Amazon?  What  desert  in 
the  western  part  of  South  America?  Name  the  divisions  of  Great 
Britain.  Is  there  any  difference  between  the  climate  of  the  British 
Isles  and  that  of  the  eastern  coast  of  North  America  in  the  same  lati- 
tude?     Why? 

4.  Name  the  peninsulas  of  Europe.  What  large  islands  between 
Jiurope  and  Africa?  What  divisions  of  Europe  have  a  republican  form 
01  government? 

r.  ^'  iP'^T.y^^*  ^*'^*^'®  ^^^^^  y^^  ^^^^  ^^^^  Lisbon  to  Bombay,  via  Suez 
Canal?  Name  the  islands  east  of  Asia;  the  principal  islands  which 
terra  the  ]impire  of  Japan.  What  divisions  of  the  mainland  of  Asia 
are  governed  by  European  Powers? 

6.  What  islands  lie  west  of  Africa?  What  strait  separates  Africa 
from  Europe;  from  Asia?  Name  the  largest  lakes  in  Africa,  and  the 
outlet  of  each.  Why  is  so  little  known  concerning  this  one  of  the  errand 
divisions?  ^ 

7.  Name  the  principal  salt-water  lakes  in  the  world.  Why  do  they 
contain  salt  water?  Why  does  little  or  no  rain  fall  on  the  western 
coast  of  South  America? 

8.  What  are  winds,  and  how  are  they  caused?  What  is  the  general 
direction  of  the  winds  in  th§  tropical  regions;  in  the  temperate? 
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9.  Upon  what  does  the  size  of  a  river  depend;  the  velocity? 

10.  Upon  what  does  the  temperature  of  a  place  depend?     What  is 
the  cause  of  rain  ? 


niSTOET. 

1.  Where  and  by  whom  were  the  following  States  settled:  Massa- 
chusetts; New  York;  Maryland;  Georgia;  Ohio? 

2.  By  whom  were  the  following  discoveries  made:  Florida;  Mexico; 
Pacific  Ocean;  San  Francisco  Bay;  St.  Lawrence,  Mississippi,  Connecti- 
cut, and  Hudson  Eivers? 

3.  Name  the  principal  settlements  made  by  the  English,  Spanish, 
Swedes,  Dutch,  and  French,  within  the  limits  of  the  United  States. 

4.  Give  an  account  of  the  cause,  progress,  and  result  of  Bacon's 
Eebellion. 

5.  What  caused  the  settlement  of  Massachusetts,  Maryland,  Penn- 
sylvania,  Georgia,  and  Bhode  Island? 

6.  What  purchases  of  territory  have  been  made  by  the  United  States, 
what  amount  was  paid  for  each,  and  what  has  been  the  gain  to  the 
country? 

7.  Name  all  the  wars  and  insurrections  that  have  occurred  since  1789, 
and  state  the  cause  of  each.  What  difficulties  with  foreign  nations  have 
been  peaceably  settled  during  the  same  time? 

8.  Give  an  account  of  the  expedition  against  Cuba  in  1850.  What 
was  the  "Tripartite  Treaty"  proposed  by  England  and  France,  and  how 
was  it  received? 

9.  Name  ^ve  Generals  who  commanded  the  Federal  forces,  and  five 
who  commanded  the  Confederates,  during  the  Eebellion.  What  was  the 
cost  of  the  Eebellion? 

10.  What  is  the  "  Tenure  of  Office  Bill,'*  and  why  was  it  passed? 
Name  ^ve  amendments  to  the  Constitution. 


THEOET  AND   PEACTICE   OF   TEACHING. 

1.  Define  the  difference  between  seeing  and  observing,  and  state 
what  means  you  would  employ  to  strengthen  the  latter  habit. 

2.  How  would  you  develop  the  ideas  of  number  and  form  in  a  child? 

3.  How  would  you  secure  a  habit  of  thought  in  a  class? 

4.  Explain  to  a  class  why  ^Ho-day  "  is  shorter  than  the  corresponding 
dav  of  June. 

5.  Should  natural  history  be  taught  to  children?  Give  the  reason 
for  your  opinion. 

6.  How  should  children  be  taught  definitions  in  geography? 

7.  In  teaching  arithmetic,  what  are  the  arguments  in  favor  of  keep- 
ing  children  for  the  first  year  at  school  on  numbers  less  than  10,  and  of 
teaching  them  at  the  same  time,  addition,  subtraction,  multiplication, 
and  division? 

8.  Explain  to  a  primary  class  the  process  of  dividing  675  by  6. 

9.  Give  a  brief  outline  of  a  lesson  in  local  geography,  to  a  class  of 
beginners. 

10.  Name  four  practical  exercises,  independent  of  th«  text^book,  for 
training^a  class  in  grammar. 


Digitized  by 


Google 


232* 


ALGEBEA. 

1.  Prom  4«-j-4ft  take  Sb — a.  Give  reason  for  every  step,  as  well  as 
for  signs.     No  credits  without  the  explanation. 

2.  Multiply  (w-f  c)2  by  (ni~cy. 

3.  Divide  y«+332«  by  y+2z. 

4.  Factor  a^x — xb-^-a^y^ — aby^. 

1     1  a+6 

5.  What  is  the  sum  of -^ — |-l_(__«)? 

a     b  ab 

6.  Divide  48  into  two  such  parts,  that  if  the  less  be  divided  by  4, 
and  the  greater  by  6,  the  sura  of  the  quotients  will  be  9. 

7.  The  sum  of  three  fractions  is  2;  the  second  fraction  is  double  that 
of  the  first,  and  the  third  is  double  that  of  the  second.  What  are  the 
fractions? 

3       5 

8.  Expand  ( ^x)*. 

2       3 

9.  Find  two  numbers,  such  that  the  sura  of  their  squares  may  be  89, 
and  their  sum  multiplied  by  the  greater  may  produce  104. 

10.  A  May.pole  is  56  feet  high.  At  what  distance  above  the  ground 
must  it  be  broken  in  order  that  the  upper  part,  clinging  to  the  stump, 
may  touch  the  ground  12  feet  from  the  foot? 


PHYSIOLOGY. 

1.  How  many  bones  in  the  human  body,  and  how  are  they  divided? 
Describe  the  arrangement  of  the  bones  of  the  wrist. 

2.  Describe  the  joints.  What  is  cartilage;  ligament;  synovial  mem- 
brane; tendon? 

3.  Name  the  digestive  organs;  the  organs  of  circulation.  State  the 
course  of  the  blood  through  the  heart,  arteries,  and  veins. 

4.  Ey  what  two  sets  of  vessels  is  absorption  performed?  State  the 
resemblance  and  the  difference  between  them. 

5.  What  is  a  common  cause  of  loss  of  voice?  How  is  the  sound  of 
the  voice  produced;  by  what  is  it  varied;  upon  what  does  its  strength 
depend  ? 

6.  What  is  the  result  if  perspiration  is  suspended?  What  is  the  use 
of  the  oil  glands;  of  the  perspiratory  glands? 

7.  Describe  the  arrangement  of  the  brain  and  its  membranes. 

8.  Name  the  different  parts  of  the  eye.  Describe  the  arrangement 
of  the  coats  and  humors  of  the  eye. 

9.  By  how  many  muscles  is  the  eye  moved?  What  is  the  effect  if 
either  muscle  is  too  short?  Wh^  should  sudden  transitions  of  light  be 
avoided  in  using  the  eye? 

10.  Give  the  order  of  the  transmission  of  sound  through  the  different 
parts  of  the  ear.     What  does  acute  hearing  require? 
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NATUEAL    PHILOSOPHY. 

1.  Explain  principle  and  action  of  lightning  rods. 

2.  Why  is  it  that  meat  must   be  cut,  while  bread   may  easily  be 
broken? 

3.  Define  and  illustrate  adhesion. 

4.  Why  do  we  not  feel  the  pressure  of  air  exerted  upon  us  ? 

5.  Show  that  air,  like  any  other  body,  maintains  its  place. 

6.  Give  three  familiar  instances  of  an  inclined  plane. 

7.  Give  the  three  important  points  in  a  lever. 

8.  Explain  the  action  of  the  pendulum. 

9.  How  does  it  come  that  our  water-pipes  can  lead  water  to  the 
upper  part  of  houses,  contrary  to  gravity?  j     u    o 

10.  To  which  class  of  levers  does  the  wheelbarrow  belong,  and  why/ 


PENMANSHIP. 

Describe  the  proper  manner  of  holding  the  pen. 
What  position  and  rests  for  arm  and  hand? 

How  many  movements  are  used  in  writing,  and  what  are  they? 
Describe  each, 

4.  Describe  the  elements  and  principles. 

5.  The  length  of  the  fifth  principle  being  three  spaces,  what  are  the 
length  in  spaces  of  the  different  letters? 


1. 
2. 

3. 


NATURAL    HISTORY. 

1.  What  different  branches  of  the  Natural  Sciences  conetitute  Nat- 
ural History?  j  i     ^o 

2.  What  is  the  difference  between  ^  simple  and  a  compound  ieat.^ 

3.  Name  the  component  parts  of  a  plant. 

4.  What  are  the  common  modes  of  arrangement  of  leaves  on  the 

5.  Name  and  describe  the  different  parts  of  a  flower  (blossom). 

6.  Give  the  principal  characteristics  of  the  carnivora. 

7.  Prove  that  the  wings  of   birds  correspond  to  the  fore  limbs  of 

mammalia.  j,      l  i 

8.  To  which  class  of  insects   does  the   common  house-fly   belong; 

why?  ,  « 

S.     Principal  difference  between  a  fly  and  a  butterfly. 
10.     Principal  difference  between  a  fly  and  a  spider. 


COMPOSITION. 

1.     (5  credits.)    What  do  you   consider  the  proper  foundation  for  a 
composition^to  be? 
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2.  (5  credits.)  "What  are  tho  generally  recognized  rules  for  the  use 
of  capitals? 

3.  (15  credits.)  Write  an  essay  of  not  more  than  two  pages  and  not 
less  than  one  page,  on  either  of  the  following  subjects,  viz:  The  beau- 
lies  of  nature;  TheModocwar;  Intemperance;  The  influence  of  woman; 
The  proper  aims  of  examinations. 


EEADING. 

1.  State  what  pauses  should  occur  in  the  following  passage;  where 
they  should  be  placed,  and  how  you  would  teach  children  to  observe 
them: 

Two  of  us  in  the  church-yard  lie 

My  sister  and  my  brother 
And  in  the  church-yard  I 

Dwell  near  them  with  my  mother 

2.  Scan  the  above  stanza. 

3.  What  is  your  opinion  of  concert  reading  as  a  means  of  teaching 
correct  emphasis  and  the  proper  use  of  pauses? 

4.  How  would  you  secure  the  attention  of  your  class  during  an 
exercise  of  this  kind? 

6.     What  are  the  uses  of  the  following    pauses  and  marks:  "  "  ;   : 


ORTHOGRAPHY. 


1.  changeable, 

2.  judgment. 

3.  fineness. 

4.  massacre. 

5.  separate. 

6.  receipt. 

7.  synopsis. 

8.  forehead. 

9.  ravenous. 

10.  enunciation. 

11.  benign, 

12.  chimera. 

13.  lyceum. 

14.  subpoena. 

15.  chevalier. 

16.  inveigle. 

17.  obeisance. 

18.  technical. 

19.  exquisite. 

20.  chemistry. 

21.  projectile. 

22.  vestibule. 

23.  pedagogue. 

24.  prejudice. 

25.  ventricle. 


26.  nitrogen. 

27.  sinecure. 

28.  depreciate. 

29.  hyacinth. 

30.  punctilious. 

31.  illicit. 

32.  villainous, 

33.  elixir. 

34.  assassinate. 

35.  zodiac. 

36.  frontispiece. 

37.  bronchia. 

38.  rheumatism. 

39.  reservoir. 

40.  sovereign. 

41.  wooliness, 

42.  variegate. 

43.  analysis. 

44.  aerial. 

45.  initiate. 

46.  electrify. 

47.  invidious. 

48.  artificer. 

49.  eulogize. 

50.  amateur^ 
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WORD    ANALYSIS. 

1.  Analyze  and  define:  abed,  dissimilar,  impolite,  supernatural,  and 
conduce. 

2.  Give  an  example  of  words  having  tho  following  suffixes:  ar,  er, 
ion,  ment,  ness.     Define  each. 

3.  Write  five  derivatives  each  from  pure  and   blame.      Give  rules 
whenever  changes  are  made  in  the  primitives. 

4.  Combine  and  define  doceo-|-ile,  finis +  ite,  lex+al,  gaster+nomy, 
ab+norma+al. 

5.  Write  ^ve  derivatives  from  cedo,  and  use  them  in  sentences. 

6.  From  what  primitives  are  the  following  derived:  object,  collect, 
prelude,  missive,  and  postpone? 

7.  Analyze  and  define  astrology,  geography,  parenthesis,  annul,  and 
democracy. 

8.  Give  an  example  of  the  correct  use  of  enough  and  sufficient, 

9.  Give  an  example  of  the  correct  use  of  education  and  instruction. 

10.  Why  are  the  names  Sierra  Nevada,  metropolis,  and  hippopota- 
mus given  to  their  respective  objects? 


MUSIC. 


1.  Write  five  measures  in  triple  time — no  two  alike. 

2.  What  is  the  value  of  a  dot  placed  after  a  note?     When  two  are 
used,  what  is  the  value  of  the  second? 

3.  Make  the  different  kinds  of  notes,  with  their  appropriate  rests. 

4.  What  is  accent  J  rhythm? 

5.  What  is  the  signification  of  p,  pp,  /,^,  mfP 


DRAWING. 

1.  (5  credits.)     What  lines  and  angles  are  used  in  drawing?     De- 
scribe them. 

2,  (10  credits.)     Give  a  short  lesson  of  instruction  to  a  class  engaged 
in  drawing  a  table  in  the  room. 

3..    (10  credits.)     Draw  the  same  yourself. 


[questions    for   quarterly    examination,    SEPTEMBER,  1874.] 

AEITHMBTIC. 

35}         86f         48} 

1.  Divide of  1191-  by of  |  of  I  of 

49f         607  57. 

2.  What  number  must  be  multiplied  by  45f  that  the  product  may  be 
17}  times  123f  ? 

3.  How  many  shingles  will  it  take  to  cover  the  roof  of  a  house 
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which  is  60  feet  long,  and  56  feet  wide,  allowing  each  shingle  to  be  4 
inches  wide  and  18  inches  long,  and  to  lie  one  third  to  the  weather? 

4.  What  is  the  smallest  sum  of  money  with  which  I  could  purchase 
a  number  of  books  at  82J  each,  a  number  of  maps  at  Mi  each,  and  a 
number  of  globes  at  $9f  each?     How  many  of  each  could  I  purchase? 

5.  A  man  has  a  garden  that  is  14J  rods  long  and  101  rods  wide;  he 
wishes  to  have  a  ditch  dug  around  it  that  shall  be  3  feet  wide  and  4J  feet 
deep;  what  will  be  the  expense  if  he  give  2  cts.  per  cubic  feet? 

6.  Each  of  the  four  sides  of  a  certain  field  aj^peared  to  be  2  furlongs, 
30  rods,  and  3  yards  in  length,  when  measured  by  a  line  supposed  to  bo 
4  rods  long;  but  the  line  was  found  to  have  been  only  64  feet  in  length. 
What  was  the  true  distance  round  the  field? 

7.  What  is  the  discount  on  $600  due  5  years  hence  at  5  per  cent? 

8.  An  agent  received  $8,960  with  which  to  purchase  flour  after 
deducting  his  commission  at  2  per  cent.     What  is  his  commission? 

9.  A,  B,  and  C  engage  in  partnership  with  a  joint  capital  of  $1,000, 
A  putting  in  stock  for  7  months,  B  for  8  months,  and  C  for  12  months. 
Of  the  piofits  A's  part  was  $21;  B%  $40;  C's,  $24.  What  capital  was 
invested  by  each? 

10.  If  a  pipe  6  inches  in  diameter  will  draw  off  a  certain  quantity  of 
water  in  4  hours,  in  what  time  will  3  pipes  of  4  inches  in  diameter  draw 
off  twice  the  quantity? 


MENTAL     ARITHMETIC. 

1.  How  many  feet  in  2  rods,  3  yds.,  2  ft.,  11  in.? 

2.  I  gave  15  pounds  of  sugar  for  5  pounds  of  butter;  how  much  did 
the  butter  cost  a  pound,  provided  8  pounds  of  sugar  were  worth  56  cts.? 

3.  How  many  men  can  perform  the  same  amount  of  work  in  10  days 
that  8  men  can  perform  in  5  days? 

4.  1£  a  boy  can  do  a  piece  of  work  in  40  minutes,  how  many  hours 
would  it  take  him  to  perform  12  times  as  much  work? 

5.  If  in  3|^  hours  A  can  do  a  piece  of  work,  how  long  will  it  take 
him  to  do  a  piece  of  work  1-|  times  as  large? 

6.  If  4  horses  eat  16  bushels  of  grain  in  2  daj's,  how  many  bushels 
will  3  horses  eat  in  12  daj^s? 

7.  A  gentleman,  after  spending  |  of  his  fortune  and  J  of  the  remain- 
der,  had  $2,400  remain itig.     What  was  his  fortune? 

8.  A  farmer  gave  35  bushels  of  rye  to  two  of  his  poor  neighbors;  to 
the  first  he  gave  1  bushel  as  often  as  to  the  other  f  of  a  bushel.  How 
many  bushels  did  each  receive. 

9.  A  and  B  can  build  a  boat  in  20  days,  and  with  the  assistance  of  C 
they  can  build  it  in  8  days.     How  long  would  it  take  C  to  do  it  alone? 

10.  If  a  man  can  chop  a  cord  of  wood  in  |^  of  a  day,  how  much  can 
he  chop  in  one  day? 


GEAMMAR. 

1.  Give  the  plural  of  the  words  rookery,  knife-blade,  child,  spasm, 
staff,  mercy,  madam,  this,  him,  and  James. 

2.  Give  the  possessive,  singular  and  plural,  of  the   words  mouse, 
church,  lesson,  fox,  and  L- 
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3.  Give  a  synopsis  of  the  verb  bid  in  the  potential  and  subjunctive 
moods,  third  person  and  singular  number. 

4.  What  parts  of  speech'are  used  as  attributes?     Give  examples  of 
each. 

5.  Write  two  sentences — one  having  a  transitive  and  the  other  an 
intransitive  verb. 

6.  Write,  first,  a  simple  sentence;  second,  a  complex  sentence;  and 
third,  a  compound  sentence. 

7.  Analyze  *<  I  dare  not  think  upon  thy  vow,  and  all  it  promised  me, 
Mary.''  . 

8.  In  the  foregoing  sentence,  parse  think,  thy,  all,  promised,  and 
Mary. 

9.  Correct  the  incorrect  sentences  in  the  following,  and  give  reasons: 

He  should  have  went  yesterday. 
I  recited  my  lesson  to-day. 
Mary  or  John  lost  her  hat. 
James  is  the  larger  of  the  two. 
1  have  seen  it  done. 

10.  Punctuate  and  capitalize  the  following,  and  give  reasons: 

and  this  to  me  he  said 
an  twere  not  for  thy  hoary  beard 
such  hand  as  marmions  had  not  spared 
to  cleave  the  douglas  head 


GEOGRAPHY. 

1.  Between  what  mountain  chains  is  the  great  plateau  of  North 
America?     Name  three  divisions  of  this  region. 

2.  Name  the  bodies  of  water  on  which  you  would  sail  from  Con- 
stantinople to  St.  Petersburg. 

3.  Through  what  countries  would  you  travel  from  Lisbon  to  Cal- 
cutta? 

4.  With  what  does  the  general  direction  of  mountain  ranges  accord? 

Give  examples. 

5.  What  four  classes  of  lakes  are  there?     Give  an  example  of  each. 

6.  Name  the  three  principal  hurricane  regions.     Why  does  more 
rain  fall  in  the  Northern  than  in  the  Southern  Hemisphere? 

7.  Name  the  principal  food  plants  of  the  Torrid  Zone;  of  the  Tem- 
perate; of  the  Frigid. 

8.  What  seas  border  on  Russia?     What  division  of  Europe  has  no 

sea  coast;  of  Asia?  />   xx-    j 

9.  Under    what   government   is   the   greater   part   of  Hmdoostan? 
Name  the  principal  rivers  of  Hindoostan. 

10.  What  form  of  government  has  Mexico;  Greece;  Holland;  Tur- 
key; Siberia;  China;  Algiers;  Egypt;  Persia;  Liberia? 


HISTOET    OF    THE    UNITED    STATES. 
1.     Give  the  principal  discoveries  made  by  Columbus. 


Digitized  by 


Google 


238* 

2.  Describe  briefly  the  colonization  of  Massachusetts  and  Connects 
cut. 

3.  Describe  briefly  the  colonization  of  New  York,  and  how  it  became 
an  English  colony. 

4.  How  did  the  United  States  acquire  California,  and  how  did  Cali- 
fornia  obtain  its  present  population? 

5.  What  was  the  first  Continental  Congress,  and  when  and  for  what 
did  it  meet? 

6.  Give  the  meaning  and  object  of  the  Centennial  to  bo  celebrated 
in  Philadelphia,  in  1876. 

7.  For   what  purpose,  and  by  whom   (omitting   names),    was   th^ 
present  Constitution  of  the  United  States  formed? 

8.  State  briefly  the  cause,  object,  and  result  of  the  war  of  1812. 

9.  Give  a  very  brief  outline  of  the  beginning,  progress,  and  end  of 
the  War  of  Secession. 

10.  How  is  the  United  States  Government  supported,  financially? 


THEOEY    AND    PEACTIOE    OF    TEACHING. 

1.  To  what  extent  should  memory  be  cultivated? 

2.  What  is  phonic  spelling,  and  what  do  you  consider  the  advan- 
tages  of  its  use? 

3.  How  would  you  introduce  the  study  of  grammar  into  a  class 
which  has  no  knowledge  whatever  of  the  subject? 

4.  Give  your  methods  of  teaching  spelling. 

i     5.     What  means  would  you  adopt  to  prevent  the  hesitation  and  stum- 
bling so  common  in  reading? 

6.  Do  you  think  the  introduction  of  music  and  drawing  into  the 
lower  grades  of  our  schools  has  a  beneficial  effect  upon  the  scholars? 
Why? 

7.  How  would  you  require  your  scholars  to  explain  the  process  of 
subtracting  7,694  from  24,302? 

8.  Do  you  think  the  division  of  large  classes  into  sections,  for  alter- 
nate study  and  recitation,  a  useful  practice?     Why? 

9.  Do  you  believe  in  concert  exercises  in  primary  classes?     Why? 
10.     What  do  you  think  of  Teachers'  Institutes  as  means  of  promot- 
ing the  cause  of  education? 


ALGEBEA. 

1.  What  does  a  parenthesis  or  a  vinculum  indicate?     How  is  equality 
indicated?     Inequality?     What  is  an  axiom? 

2.  Prove  that  in  algebra,  addition  does  not  always  imply  augmenta- 
tion, and  subtraction  not  always  diminution. 

3.  Multiply  7xy—UxY+2ix^i/^   by  6xy—3,     6a^b^9ab^-^12a^b^   by 
2ab — Bb\ 

4.  Divide  ax—ay +bx-^hy+z  by  x--y.    w«— w«  by  m^+mn+n^. 

5.  Find  the  prime  factors  of  a^— 1 ;  of  8— c^. 
^      _    ,        4:a^—Sab+4:b^~~2a 

6.  Eeduce ^^ 26 ^  ^°  integral  oi-  mixed  quantity. 

7.  Find  three  numbers,  such  that  one  half  of  the  first,  one  third  of 
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the  second,  and  one  fourth  of  the  third,  shall  together  be  56  j  one  third 
of  the  first,  one  fourth  of  the  second,  one  fifth  of  the  third,  43;  one 
fourth  of  the  first,  one  fifth  of  the  second,  and  one  sixth  of  the  third,  35. 

8.  A  man  meeting  some  beggars,  gave  3  cents  to  each,  and  had  4  cents 
left.  If  he  had  undertaken  to  give  5  cents  to  each,  he  would  have 
needed  6  cents  to  complete  the  distribution.  How  many  beggars  were 
there,  and  how  much  money  did  he  have? 

9.  A  merchant  bought  a  piece  of  cloth  for  $45,  and  sold  it  for  15 
cents  more  per  yard  than  he  paid.  Though  he  gave  away  ^ve  yards, 
he  gained  |4  50  on  the  price.  How  many  yards  did  he  buy,  and  at 
what  price  per  j^ard? 

10.  Find  two  numbers  whose  difference  is  3,  and  the  sum  of  whose 
squares  is  117. 


PHYSIOLOGY. 

1.  Of  what  are  the  joints  composed?     Describe  each  part. 

2.  Give  the  structure  of  the  muscles,  and  describe  their  union  to  the 
bones. 

3.  Describe  the  position,  structure,  and  use  of  the  diaphragm. 

4.  Why  do  muscles  increase  in  size  when  properly  exercised?     On 
what  does  muscular  strength  depend?  endurance? 

5.  What  is  the  pericardium,  and  what  is  its  use? 

6.  What  are  veins;  arteries;  capillaries? 

7.  What  is  meant  by  cutaneous  absorption;  respiratory  absorption? 
Illustrate. 

8.  Describe  the  change  which  the  venous  blood  undergoes  in  the 
lungs. 

9.  Of  how  many  layers  is  the  skin  composed?     Describe  each.     On 
what  does  the  colc?r  of  the  skin  depend? 

10.  What  can   be  said  of  the  influence  of  the  sympathetic  nerve? 
Illustrate. 


NATUKAL    PHILOSOPHY. 

1.  What  is  specific  gravity?     Illustrate. 

2.  Why  is  the  hand  wet  when  drawn  out  of  water,  and  dry  when 
drawn  from  mercury? 

3.  In  drawing  water  from  a  well,  why  has  the  bucket  more  weight 
as  it  emerges  from  the  water? 

4.  Explain  the  principle  of  inhalation  and  exhalation. '  Give  another 
illustration  of  the  same  principle. 

5.  Why  are  the  walls  of  safes  often  filled  with  fine  ashes?    Give  two 
other  applications  of  the  same  principle. 

6.  Explain  the  action  of  the  thermometer. 

7.  What  is  evaporation?     Illustrate. 

8.  Explain  the  action  of  the  hydraulic  press. 

9.  Why  can  a  person's  voice  be  heard  farther  on  a  calm  lake  than  on 
land  ? 

10.     What  is  inertia?     Give  two  examples  of  its  application. 
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COJ^STITUTION    OF   THE   UNITED   STATES   AKD    OF    OALI- 

FOEmA. 

1.  Draw  a  parallel  between  the  Constitution  of  the  United  States 
and  that  of  California. 

2.  Show  the  similarities  between  the  duties  of  the  Governor  of  this 
State  and  of  the  President  of  the  United  States. 

3.  Give  briefly  the  organization  of  our  State  Judiciary. 

4.  The  same  of  the  United  States  Judiciary. 

5.  How  and  when  may  a  foreigner  become  a  citizen? 


SCHOOL    JjAW. 

1.  Who  compose  and  what  are  the  duties  of  the  State  Board  of  Edu- 
cation? 

2.  How  is  the  State  School  Fund  raised  and  apportioned? 

3.  Give  five  duties  of  teachers  enumerated  in  the  School  Law. 

4.  How  may  County,  City,  and  State  Boards  of  Examination  be 
guilty  of  misdemeanors? 

5.  For  what  causes  may  a  teacher's  certificate  be  revoked? 


PENMANSHIP. 

1.  Name  and  form  the  elements  and  principles  used  in  the  Paydoii, 
Dunton  &  Scribner'e  System  of  Penmanship. 

2.  Analyze:  A;  q;  r;  W;  v, 

3.  Tell  all  you  know  about  the  scale  of  proportions  in  letters. 

4.  Write  the  small  letters. 

5.  Write  the  capitals. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 


NATUEAL    HISTOEY. 

Into  what  two  great  classes  are  vegetable  forms  divided? 

Name  the  various  organs  of  plants. 

What  is  meant  by  a  species;  a  genus? 

What  are  the  parts  of  a  perfect  plant? 

Name  the  different  parts  of  a  flower. 

What  are  the  functions  of  leaves? 

Name  the  four  grand  divisions  of  the  animal  kingdom. 

Name  five  points  of  difference  between  animals  and  plants. 

Of  what  does  the  nervous  system  consist  in  articulated  animals. 

Name  two  animals  of  each  grand  division  of  the  animal  kingdom. 


COMPOSITION. 

1,     Give  one  rule  for  the  use  of  each  of  the  following  points:  comma, 
semicolon,  colon. 
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2. 

two. 
3. 
4. 


Name  the  principal  styles  used  by  different  authors,  and  define 


Give  two  rules  which  will  tend  to  produce  strength  of  style. 

Write  a  composition  of  not  lees  than  one  page,  or  more  than  two 
pages,  on  any  one  of  the  following  subjects:  Chivalry;  Ambition;  Napo- 
leon I;  Mountains;  Earth's  Battle-fields;  I  Told  You  So. 


EEADING. 

1.  What  are  two  of  the  first  requisites  of  good  reading? 

2.  Give  one  rule  for  the  use  of  each,  the  rising  and  the  falling  in- 
flection? 

3.  Make  and  define  the  marks  used  in  punctuation. 

4.  Scan  tbe  following  stanza: 

O,  the  young  Lochinvar  is  come  out  of  the  west, 
Through  all  the  wide  borders  his  steed  was  the  best. 
And  save  his  good  broad-sword,  he  weapons  had  none, 
For  he  rode  all  unarmed,  and  he  rode  all  alone. 

5.  Describe  an  exercise  which  you  think  cafctlated^  to  produce  dis- 
tinct articulation. 


SPBIiLINQ. 


1.  elaborate. 

2.  achieving. 

3.  suspicious. 

4.  centennial. 

5.  recitation. 

6.  panacea. 

7.  complainants. 

8.  decision. 

9.  litigation. 

10.  deceased. 

11.  commissioner. 

12.  ruralizing. 

13.  lieutenant. 

14.  business. 

15.  venire. 

16.  Cincinnati. 

17.  carbonaceous. 
,  18,  hydrophobia. 

19.  assassinate. 

20.  surgeon. 

21.  statisticians. 

22.  machine. 

23.  requisite. 

24.  reservoir. 

25.  phlebotomy. 

31*— (») 


26.  medi®in'al{ 

27.  physician. 

28.  lawyers. 

29.  elixir. 

30.  cesspool. 

31.  exemplary. 

32.  raisins. 

33.  separate. 

34.  seized. 

35.  luxurious. 

36.  inciting. 

37.  telegrams. 

38.  legislature. 

39.  prosecute. 

40.  equity. 

41.  necessary. 

42.  preliminary. 

43.  apportionment. 

44.  adjudication. 

45.  paragraphs. 

46.  sufficiently. 

47.  sorcery. 

48.  technical. 

49.  sumach, 

50.  Tucson. 
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WORD    ANALYSIS. 

1.  Supply  prefixes  to  the  words  calm,  dew,  body,  number,  and  crown, 
to  form  verbs. 

2.  Combine  and  define:  mercy+full;   beauty+ous;  pure-j-ity;  re+ 
crimin-l-ate+tion;  and  abridge+ment, 

3.  Analyze  celebrity,  cordial,  superfluous,  congregate,  and  itinerate, 

4.  Write  sentences  containing  act  as  a  noun  and  a  verb;  also,  sentences 
containing  gallant,  and  giving  its  different  meanings. 

5:     Write  ^\e  derivatives,  each  derived  fromfi7ii$  and  cedo. 


MUSIC. 


1.  What  are  ledger  lines,  and  why  are  they  used? 

2.  When  are  bars  and  double  bars  used?     What  name  is  given  to  the 
divisions  of  a  piece  of  music  caused  by  their  use  1* 

3.  Write  ^ve  measures  in  sextuple  time — no  two  measures  alike. 

4.  Write  the  major  scale  in  the  key  of  E 

5.  What  is  the  meaning  of  cres.,  dim.,  D.  C,  p.,  pp.? 


DEAWING. 

1.  Name  and  draw  the  different  lines  and  angles  used  in  drawing. 

2.  What  is'perspective? 

3.  Draw: 

jTirst — Two  different  triangles,  two  different  quadrilaterals, 
and  two  different  pentagons. 

Second — Some  elementary  figures  you  would  use  in  teach- 
ing a  division  of  the  third  grade. 

Third — Draw  any  piece  of  furniture  in  the  room  in  which 
you  are  sitting,  paying  attention  to  perspective  and 
shading. 

[QUESTIONS   rOR   QUARTERLY   EXAMINATION,   DECEMBER,    1874.] 

AEITHMETIC. 

1.  Divide  8,786,742  by  the  factors  7,  5,  and  2.  Explain  the  principle 
of  obtaining  the  true  remainder. 

2.  What  is  the  greatest  common  divisor  and  the  least  common  mul- 
tiple, of  the  numbers  18,  36,  and  24?  Explain  the  principle  of  obtain- 
ing each. 

3.  What  is  the  difference  between  2  m.,  5  fur.,  6  rds.,  3  yds.,  2  ft.,  7 
in.,  and  7  fur.,  39  rds.,  4  yds.,  2  ft.,  8  in.?  Prove  your  work  by  subtrac- 
tion in  decimals. 

4.  Write  in  words  and  analyze  the  following  fractions:  f,  2i,  .3,  and 
,00007. 

5.  If  f  of  7  tons  of  coal  cost  $93i,  what  will  f  of  5  tons  cost?  Work 
\)j  analysis  and  prove  by  proportion. 
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6.  What  will  it  cost  to  build  a  wall  650  ft.  long,  8  ft.  high,  ani  2f  ft. 
thick,  at  $9  75  per  1,000  bricks — each  brick  being  8  inches  long,  4  inches 
wide,  and  2  inches  thick? 

7.  A  grocer  sold  4  barrels  of  sugar  for  $30  each;  on  two  barrels  he 
gained  20  per  cent,  on  the  other  two  barrels  he  lost  20  per  cent;  did  he 
gain  or  lose  on  the  whole? 

8.  A  man  received  $16  12J  interest  on  a  sum  of  money,  which  had 
been  loaned  3J  years  at  9  per  cent.     What  was  the  principal? 

9.  A  flagstaff  75  feet  high  stands  in  the  center  of  a  square  lot  con- 
taining two  acres;  what  is  the  length  of  a  rope  extending  from  one  cor- 
ner  to  the  top  of  the  staff.'' 

9 

10.  Extract  the  cube  root  of  -^prj-^     What  are  the  names  of  the  units 

used   in   the   metric   system   for   length,   surface,  solid,  capacity,  and 
weight? 


MENTAL    AEITHMETIC. 

1.  Paid  $2  50  for  5  yards  of  ribbon,  at  12i  cents  per  yard,  and  3 
books  at  37i  cents  each.     How  much  change  did  I  receive  back? 

2.  What  per  cent  of  60  is  12? 

3.  How  many  men  can  perform  the  same  amount  of  work  in  12  days 
that  6  men  can  in  4  days? 

4.  If  a  man  travels  1  mile  in  20  minutes,  how  many  hours  and 
minutes  will  it  take  him  to  travel  17  miles? 

5.  .If  A  and  B  can  do  a  piece  of  work  in  4  days,  and  A  can  do  it 
alone  in  6  days,  how  long  would  it  take  B  to  do  it? 

6.  A  man  being  asked  how  many  sheep  he  had,  replied  that  if  he 
had  one  and  one  half  times  as  many  more,  and  2i  sheep,  he  would  have 
fifty.     How  many  had  he? 

7.  A  man  after  spending  one  half  of  his  money  and  one  third  of  the 
remainder,  had  $10  left.     How  much  had  he  at  first? 

8.  How  many  car  tickets,  at  6 J  cents  each,  can  be  purchased  for 
$7  50? 

9.  How  long  will  it  take  a  man  to  clear  $100  if  he  gets  $1  50  a  day, 
and  pays  $4  a  week  for  board? 

10.  If  you  get  2i  credits  each  for  8  questions  out  of  10,  what  will 
be  your  percentage? 


GRAMMAR. 

1.  Compare  two  adjectives  by  means  of  adverbs  of  increase;  two  by 
adverbs  expressing  degrees  of  diminution;  two  irregularly;  and  name 
five  which  cannot  be  compared. 

2.  What  are  the  two  principal  classes  of  adjuncts?  Write  a  sentence 
containing  both  classes.     Name  three  kinds  of  adjective  adjuncts. 

3.  Give  a  synopsis  of  the  verb  sit,  in  the  first  person,  singular  num* 
ber,  indicative  and  subjunctive  moods. 

4.  Correct  all  mistakes  in  the  following  sentences,  and  give  reasons 
for  your  corrections: 

Neither  he  nor  I  expects  to  be  present. 

He  has  two  brothers,  one  of  which  I  am  acquainted  with. 
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Neither  Alice,  Kate,  nor  Mary  have  performed  their  task. 
The  work  has  been  finished  last  week. 

5.  What  are  moods  in  grammar?     Write  a  sentence  containing  a 
verb  in  the  subjunctive  mood,  singular  number,  present  tense. 

6.  Analyze  the  following  sentence: 

He  that  has  light  within  his  own  clear  breast, 
May  sit  in  the  center  and  enjoy  bright  day. 

7.  In  the  following  sentence,  parse  the  words  in  italics: 

The  honey-bee  that  wanders  all  day  long, 
The  field,  the  woodland^  and  the  garden  o'er, 
To  gather  in  his  fragrant  Winter  store, 
Seeks  not  alone  the  rose's  glowing  breast. 

8.  What  parts  of  speech  may  be  used  as  subjects?     Write  sentences 
illustrating  the  use  of  each. 

9.  Punctuate  and  capitalize  the  following; 

<*  the  groves  were  god's  first  temples  ere  man  learned 
to  hew  the  shaft  and  lay  the  architrave 
and  spread  the  roof  above  them  ere  he  framed 
the  lofty  vault  to  gather  and  roll  back 
the  sound  of  anthems  he  knelt  down 
and  offered  to  the  mightiest  solemn  thanks." 


10.     What  are  simple,  complex,  and  compound  sentences? 
example  of  euch.  » 


Give  an 


GEOGBiSpHY. 

1.  Name  and  lo^caise  the  principal  peninsulas  of  Europe;  of  Asja. 

2.  Where  are  tfie  Carpathian  Mountains?    Balkan  Mountains?    Ural 
Mountains?     Where  is  the  Volga  Eiver?     Danube  Eiver? 

3.  Describe   the  general   surface  of  Holland;    England;    Scotland; 
Brazil;  Mexico. 

4.  Where  are  the  desert  regions  of  the  United  States  and  South 
America,  and  how  are  they  produced? 

5.  In  going  by  water  from  Stockholm  to  Bordeaux,  through  what 
waters  would  you  pass? 

6.  Edinburgh  and  Moscow  are  in  the  same  latitude;  are  their  climates 
the  same?     Why? 

7.  What  are  the  deltas  of  rivers,  and  how  are  they  formed?     Name 
two  rivers  which  are  remarkable  for  their  deltas. 

8.  What  is  a  watershed?     What  is  the  principal  watershed  of  the 
United  States? 

9.  What  is  snow,  and  how  is  it  produced?     Name  two  of  the  prin- 
cipal uses  of  snow? 

10.  What  are  isothermal  lines?     Why  do  not  the  isothermal  lines 
coincide  with  the  parallels  of  latitude? 


HISTOEY  OF  THE  UNITED  STATES. 

I  and  where  did  the  first  Colonial  Congress  meet?    How 
lies  were  represented?     The  first  Coutinental  Congress? 
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2.  What  were  the  Articles  of  Confederation,  and   when   were  they 
adopted? 

3.  What  was  the  cause  of  Shay's  Eebellion?  of  the  Whiskj''  Eebel- 
lion?     When  and  where  did  each  occur? 

4.  State  the  principal  events  oi  John  Adams*  administration. 

5.  Give  an  account  of  Dorr's  Eebellion,  and  of  the  troubles  in  Kan- 
sas in  1855. 

6.  What  difficulty  occurred  with  Great  Britain  during  1852? 

7.  Name  five  events  which  led  to  the  War  of  Secession. 

8.  Name  the  States  which  have  been  formed  out  of  the  I>ouisiana 
purchase. 

9.  Give  an  account  of  the  Texan  Eevolution. 

10.     Name  the  principal  events  of  Lincoln's  administration. 


THEOEY    AND    PEACTICE    OP    TEACHING. 

1.  Give  briefly  the  benefits  derived  from  a  study  of  etymology, 

2.  Explain  Grube's  method  of  teaching  primary  arithmetic. 

3.  Explain,  as  if  to  a  class,  the  subti-aetion  of  1  from  1,000,000. 

4.  What  are  the  reasons  for  introducing  drawing  into  the  primary 
classes? 

5.  How  should  composition  be  taught? 
How  would  you  introduce  the  study  of  plants? 
How  do  you  determine  whether  a  pupil  has  studied  a  history  les- 


6. 

7. 
son? 

8. 

9. 
ID. 
opinion. 


What  benefits  does  the  pnpil  derive  from  the  study  of  geography? 

What  is  the  object  of  teaching  physiology? 

How    should    spelling    be   taught?     Give    the    reasons   for   your 


ALGEBEA. 


1.  What  is  a  reciprocal?     Zero  power?     Negative  exponent? 

2.  Find  the  prime  factors  of  ^3?-\~xy — 9x — 2/^+3j/. 

X  a 

3.  Divide  a  by x 

x+y    x—y 

4.  What  is  the  greatest  common  divisor  and  the  least  common  mul- 
tiple of  ir2— 4a2,  {x+2a)\  and  {x—'2af'i 

5.  If  B  gives  A  $5  of  his  money,  A  will  have  twice  as  much  as  B 
has  left;  but  if  xi  gives  B  $5,  then  A  will  have  but  three  fourths  as 
much  as  B  will  have.     How  much  has  each? 

3^262        ah^     ¥ 

6.  Extract  the  square  root  of  a^ — a^b-\ 1 — 

4  4       16 

7.  A  merchant  sold  a  piece  of  cloth  for  §39,  and  gained  as  much  per 
cent  as  it  cost  him.     How  much  did  it  cost  him? 

lOax 

8.  Divide  7y^  by 

Sby 

9.  Two  houses  standing  on  opposite  sides  of  a  street  84  feet  in  width, 
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are  respectively  67  and   54  feet  in   height.     What  length  of  rope  will 
reach  from  the  top  of  one  house  to  the  top  of  the  other? 


PHYSIOLOGY. 

1.  Give  the  structure  of  the  muscles*  How  are  they  attaehed  to  the 
bones? 

2.  Why  phould  food  be  well  masticated  before  being  swallowed,  and 
why  should  it  be  masticated  and  swallowed  without  the  aid  of  drink? 

3.  Give  a  brief  outline  of  the  action  of  the  circulatory  organs. 

4.  Name  the  divisions  of  the  nervous  system.  Of  what  two  por- 
tions is  the  center  of  the  nervous  system  composed?  Describe  the 
brain. 

5.  Describe  the  stomach  and  its  functions. 

6.  Give  three  reasons  why  the  lungs  should  be  kept  in  a  healthy 
condition,  and  pure  air  breathed. 

7.  Name  and  describe  three  tissues,  and  state  the  uses  of  each. 

8.  What  mechanical  principle  is  illustrated  in  the  action  of  the  elbow 
joint?     Give  the  construction  of  the  joints. 

9.  Why  should  we  not  engage  in  intense  mental  exertion  immedi- 
ately before  or  after  eating  heartily? 

10.  Name  the  organs  of  taste.     Describe  their  action. 


NATUEAL     PHILOSOPHY. 

1.  Mention  a  force  which  may  overcome  gravity.     Illustrate. 

2.  Why  does  ice  float  on  water? 

3.  Define  the  following  terms:  tenacious,  elastic,  brittle,  malleable, 
ductile,  inertia. 

4.  What  is  the  inclined  plane,  and  what  are  its  applications? 
What  are  sound  waves?     What  is  the  velocity  of  sound? 
Is  all  aqueous  vapor  visible?     Why  do  clouds  stay  in  the  air? 
What  ai*e  self-luminous  bodies?     Name  five. 
When  is  a  body  said  to  be  colored,  white,  black. 
Why  do  clear  waters  appear  more  shallow  than  they  are? 
Compare  the  magnet   with  the  electro -magnet,  giving  five  points 


5. 

6. 
7. 
8. 
9. 
10. 


in  common,  and  three  of  difference. 


CONSTITUTION     OF     THE     UNITED     STATES    AND     OF 

CALIFOENIA^ 

1.  Who  is  President  of  the  United  States  Senate?     When  is  he  enti- 
tled to  vote? 

2.  Name  the  branches  of  the  United  States  Government.     Name  the 
Executive  Depai'tments. 

^      In  how  many  ways  may  a  bill  introduced  into  Congress  become  a 

Yhat  powers  are  denied  to  States? 
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5.  What  qualifications  are  necessary  for  President  of  the  United 
States?  for  United  States  Senator?  for  Hepresentative? 

6.  In  what  does  treason  against  the  United  States  consist?     What 
testimony  is  necessary  for  conviction? 

7.  In  what  cases  has  the  United  States  Supreme  Court  original  juris-' 
diction? 

8.  Who  is  President  of  the  California  State  Senate? 

9.  By  whom  are  Notaries  Public  appointed?     What  are  the  duties 
of  these  ofiicials? 

10.  Name  and  describe  the  various  Courts  of  which  our  State  judi- 
cial system  is  composed. 


SCHOOL     LAW. 

1.  Give  the  law  in  relation  to  the  length  of  the  daily  sessions  of 
public  schools,  and  state  the  penalty  in  case  of  its  violation. 

2.  How  must  all  State  and  county  school  moneys  be  apportioned? 

3.  How  long  must  any  series  or  part  of  a  series  of  school-books  be 
continued  in  use,  and  what  is  the  penalty  in  case  any  city  or  district 
refuse  or  neglect  to  use  the  books  which  may  be  prescribed? 

4.  What  provision  is  made  for  the  support  of  District  Libraries? 

5.  Name  five  powers  of  Eoards  of  Trustees  or  Boards  of  Education? 


PENMANSHIP. 

1.  Describe  the  position  of  body,  arms,  hands,  fingers,  book,  and  pen 
in  writing. 

2.  Describe  the  fore  ai*m,  the  hand,  and  the  pen-finger*8  movements. 

3.  Name  four  particulars  to  be  noticed  in  forming  letters;  two  ia 
forming  words. 

4.  Write  the  elements  and  principles  used  in  writing,  and  give  letters 
illustrating  each. 

5.  Write  an   application   for  a  position  as  teacher  of  penmanship. 
State  in  what  particulars  you  fail  as  a  scientific  penman. 


NATUEAL     HISTOEY. 

1.  Difference  between  the  dentition  of  the  horse  and  the  dentition 
of  the  cow. 

2.  Give  the  general  characters  of  an  insect. 

3.  What  is  a  species?  a  genus?  an  order? 

4.  Name  the  four  (Agassiz)  or  five  (Huxley)  grand  divisions  into 
which  the  animal  kingdom  is  divided,  and  give  the  general  characters  of 
each  division. 

5.  Give  the  general  characters  of.  the  two  divisions  of  phaneroga- 
mous plants. 

6.  What  is  a  perennial?  an  annual?  a  biennial  plant? 

7.  Name  and  describe  the  four  divisions  of  vertebrates. 

8.  Describe  a  grass -leaf. 
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Describe  the  germination  of  a  seed. 
Describe  an  oak. 


COMPOSITION. 

1.  Define  redundancy,  tautolog}^,  pleonasm,  irony,  and  simile.     Give 
an  example  of  each. 

2.  What  is  style?     !Nan>e  and  define  the  different  kinds  of  style. 

3.  What  are  figures  of  speech?     !Name  and  illustrate. 

4.  Write  a  composition  of  not  less  than  one  page,  nor  more  than 
two  pages,  on  one  of  the  following  subjects: 

Queen  Elizabeth. 

Battle-fields. 

Pictures. 

Beauty  and  Sublimity. 

Whatever  is,  is  right. 


EEADmG. 

1.  In  the  following  extract,  italicize  the  words  to  be  emphasized; 
mark  the  rising  or  falling  inflection  when  required: 

He  knew  no  motive  but  interest;  acknowledged  no  criterion  but  suc- 
cess; he  worshiped  no  God  but  ambition;  and  with  devotion  he  knelt  at 
the  shrine  of  idolatry.  Subsidiary  to  this,  there  was  no  cireed  he  did 
not  profess;  there  was  no  opinion  he  did  not  promulgate;  in  the  hope  of 
a  dynasty,  he  upheld  the  crescent;  for  the  sake  of  divorce,  he  bowed 
befoi-e  the  cross;  the  orphan  of  St.  .Louis,  he  became  the  adopted  child 
of  the  republic;  and  with  a  parricidal  ingratitude,  on  the  ruins  both  of 
the  throne  and  the  tribune,  he  reared  the  throne  of  his  despotism. — 
[McGuffy's  Fifth  Eeader,  page  34. 

2.  Scan  the  following  lines: 

There  stands  a  shrewd  barber,  with  razor  and  pan, 

Both  tattling  and  shaving  as  fast  as  he  can ; 

"No  man  in  the  village  has  got  more  to  say 

Of  weather  and  wind,  and  the  news  of  the  day. 

3.  Mark  the  proper  poetical  pauses  in  the  above  stanza. 

4.  If  in  the  first  line  of  the  above  stanza,  we  should  emphasize  therey 
what  would  we  thereby  indicate?  If  stands  were  emphasized?  If 
shrewd  were  emphasized?  If  barber  were  emphasized?  If  razor  were 
emphasized?     Which  word  should  be  emphasized? 

5.  What  variations  of  the  voice  in  reading  are  included  under  modu- 
lationsP 


SPELLING. 

1. 

eflSciency. 

8. 

auxiliary. 

2. 

complicity. 

9, 

phenomena. 

3. 

maneuvered. 

10. 

Valparaiso. 

ncessantly. 

11. 

controller. 

3ivilization. 

12. 

hygiene. 

annihilate. 

13. 

intellectual. 

mucilago. 

14, 

lachrymose. 
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15.  tranquilize. 

16.  subversion. 

17.  Cincinnati. 

18.  predecessor. 

19.  hemorrhage. 

20.  melancholy. 

21.  dyspepsia. 

22.  chronology. 

23.  liquefy. 

24.  alienate. 

25.  merchandise. 

26.  neutralize. 

27.  mischievous. 

28.  iniquitous, 

29.  vehement. 

30.  cynical. 

31.  feign. 

32.  prophesy. 


33.  solecism. 

34.  pleurisy. 

35.  sovereign. 

36.  adjournment. 

37.  fertilize. 

38.  embezzlement. 

39.  analytic. 

40.  circumstantial. 

41.  dissj'llable. 

42.  inapproachable. 

43.  scientific. 

44.  solicitous. 

45.  medicinal. 

46.  inaccessible. 

47.  Los  Angeles. 

48.  Tennessee. 

49.  Edinburgh. 

50.  Minnesota. 


WORD     ANALYSIS. 

1.  Define  the  following  prefixes:  em,  mis,  out,  with,  un,  a,  over,  be, 
fore, 

2.  Define  the  following  prefixes:  ad,  ab,  de,  dis,  juxta,  re,  sine,  ultra, 
c  ire  urn,  contra. 

3.  Define  and  give  the  origin  of  the  following  prefixes:  amphi,  apo, 
dia,  hyper,  meta. 

4.  Define  the  following  suffixes:  ate,  ician,  ling,  ster,  ary,  ics,  dom, 
acious,  eous,  ose. 

5.  Analyze  the  following  words:  absorption,  benevolent,  carbonifer- 
ous, circumscribe,  deduce,  eradicate,  fortification,  gymnastic,  horticul- 
ture, ignoble. 

6.  Define  the  following  words:  jurisdiction,  lassitude,  lethargy, 
malevolent,  novice,  oleaginous,  paradox,  retrograde,  revocation,  sole- 
cism. 

7.  Write  sentences  containing  the  following  words:  tenable,  topogra- 
phy, virulent,  un  vitiated,  secular. 

8.  Write  a  sentence  containing  the  following  words:  facilitate,  rescue, 
mischievous,  innovation,  perpetually. 

9.  Name  five  derivatives  each,  from  molest,  line,  lax,  just,  guard. 

10.  Explain  the  difference  between  the  following  words:  bravery 
and  courage;  translucent  and  transparent;  veracity  and  truth;  under- 
stand and  comprehend;  modern  and  recent. 


MUSIC. 

1.  Define   staff,  added   lines,  cleff,  staccato    marks,  chords,  rythm, 
pitch,  bar. 

2.  Write  four  measures  in   the  key  of  D,  no  two  measures  alike, 
f  time,  and  indicate  that  they  are  to  be  repeated. 
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^  3.     How  many  sixteenth  notes  are  equal  to  a  pointed  half?     How 
many  to  a  double  pointed  quarter? 

4,  When  the  signature  of  a  piece  is  three  flats,  between  what  letters 
do  the  semitones  occur T  In  the  foregoing  signature  write  on  a  staff, 
the  letters  composing  an  octave,  showing  where  the  semitones  occur. 

5.  Give  the  use  of  the  following  letters  and  marks  used  in  music: 
p,  pp,  f,  ff,  mf,  D.  C.  --,  O  <>. 


DBA  WING. 

1.  What  relation  does  geometry  bear  to  drawing?     How  much  of  it 
should  be  taught  in  the  common  schools? 

2.  Define  perspective  drawing,  and  give  the  fundamental  principles 
upon  which  it  is  based.     Illustrate. 

3.  What  is  "memory  drawing?"     Its  use? 

4.  Give  some  examples  of  designing  adapted  for  a  third  grade  (pri- 
mary) class. 

5.  How  and  when  should  model  and  object  drawing  be  introduced? 


[QUESTIONS    FOR   QUARTERLY  EXAMINATION,    MARCH,    1875.] 

AEITHMBTIO, 

1.  Px'ove  that  in  dividing  by  a  fraction  we  invert  the  divisor  and 
then  proceed  as  in  multij)lication. 

2.  If  18  men  consume  34  barrels  of  potatoes  in  135  days,  how  long 
will  it  take  45  men  to  consume  102  barrels?  Work  \^y  both  analysis 
and  proportion. 

3.  A,  B,  and  C  engage  in  a  speculation,  towards  which  A  contributes 
$480,  B  contributes  $720,  and  0  contributes  $1,200.  If  they  gain  $650, 
what  does  each  gain?     Work  by  both  analysis  and  proportion. 

4.  What  is  the  bank  discount  on  a  note  for  $350,  payable  90  days 
after  date,  without  grace,  at  7  per  cent? 

5.  A  note  having  90  days  to  run,  at  the  rate  of  7  per  cent,  is  to  be 
made  so  that  the  proceeds  shall  be  $2,050;  what  is  the  face  of  the  note? 

6.  Find  the  cost  of  a  draft  on  New  York  for  $1,400,  payable  60  daj^s 
after  sight,  exchange  being  worth  102J  per  cent,  and  interest  being  reck- 
oned at  the  rate  of  7  per  cent  per  annum. 

7.  A  real  estate  broker  purchased  a  house  for  $21,300,  on  which  he 
was  to  receive  a  commission  of  IJ  per  cent.  After  a  few  days  he  was 
directed  to  sell  the  property  again,  which  he  did,  obtaining  an  advance 
of  twenty  per  cent  on  the  purchase  price.  Allowing  the  same  rate  for 
Belling  as  for  buying,  what  was  his  total  commission? 

8.  A  merchant  in  New  York  sends  $12,600  to  a  commission  merchant 
in  Chicago,  to  buy  flour,  agreeing  to  pay  5  per  cent  on  the  cost  of  the 
flour  for  commission;  bow  many  barrels  of  flour  does  he  receive,  the 
market  price  being  $12  per  barrel? 

9.  Let  $140  be  divided  into  three  parts,  proportional  to  3,  5,  and  6. 
10.     Give  the  principles  on  which  the  solution  of  proportions  depends«i 

Illustrate. 
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MENTAL   ARITHMETIC. 

1.  If  -^1^  of  the  principal  equals  the  interest,  what  is  the  rate  per 
cent? 

2.  A  woman  bought  a  quantity  of  oranges  for  75  cents,  and  sold 
them  for  84  cents.     How  much  did  she  gain  per  cent? 

3.  A  man  bought  a  hat,  a  coat,  and  a  vest,  for  $40.  The  hat  cost  $6; 
the  hat  and  coat  cost  9  times  as  much  as  the  vest.  What  was  the  cost 
of  each? 

4.  Divide  88  into  two  such  parts  that  shall  be  to  each  other  as  -I  is 
tof 

5.  Heduce  f  to  its  equivalent  decimal. 

6.  A  book  was  sold  for  90  cents,  which  was  10  per  cent  less  than  its 
value.  What  would  have  been  the  gain  per  cent  on  its  value  if  it  had 
been  sold  for  $1  50? 

7.  A  farmer  sold  two  horses,  at  $210  each;  for  one  he  received  25 
per  cent  more  than  its  value,  and  for  the  other  25  per  cent  less  than  its 
value.     Did  he  gain  or  lose  by  the  sale  of  both,  and  how  much? 

8.  A  merchant,  by  selling  40  yards  of  cloth  for  $160,  lost  20  per 
cent.     What  did  the  cloth  cost  per  yard? 

9.  A  man,  after  spending  |  of  his  fortune,  found  that  $20  was  f  of 
what  he  had  remaining.     What  was  his  original  fortune? 

10.  A  is  40  years  old;  and  f  of  his  age  is  f  of  twice  as  much  as  his 
wife's  age.     How  old  is  his  wife? 


GRAMMAR. 

1.  Name  and  illustrate  five  forms  of  conjugation.  Name  and  give 
examples  of  four  ways  in  which  the  nominative  case  may  be  used. 

2.  When  must  nominatives  connected  by  and  have  a  verb  in  the 
singular  number?  What  classes  of  words  are  used  as  connectives  in 
complex  sentences? 

3.  Name  three  difierent  waj^s  in  which  the  words  but,  for ^  and  since 
may  be  used.  Give  examples.  Write  a  sentence  in  which  the  word  as 
is  a  relative  pronoun. 

4.  When  should  the  reciprocal  pronouns  one  another  and  each  other  be 
used?     The  correlative  conjunctions  so  as  and  as  asf 

5.  When  may  several  verbs,  having  but  one  subject,  be  connected  by 
the  conjunction  andP 

6.  Correct  the  errors  in  the  following  sentences,  and  state  your 
reasons: 

(a)     He,  and  not  I,  am  chosen. 
(6)     You  or  he  is  in  the  wrong. 

(c)  Hoping  that  I  shall  soon  hear  from  you,  believe  me  yours 

truly. 
(cZ)     My  father's  and  mother's  command  was  obeyed, 
(e)     Day  and  night  are  a  consequence  of  the  earth's  revolving  on 

its  axis.  • 

7.  (a)     Much  depends  on  this  rule  being  observed. 

(6)     Every  person  is  the  architect  of  their  own  fortune. 
(<?)     Who  should  I  meet  the  other  day  but  him. 

(d)  An  adjective  or  participle  must  belong  to   some  noun  or 

pronoun. 
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(e)     I  do  not  doubt  but  that  I  will  succeed. 

Parse  the  words  when,  ally  as  Winter^  and  rolling^  in  the  following: 
On  Linden  when  the  sun  was  low, 
All  bloodless  lay  the  untrodden  snow, 
And  datk  as  Winter  was  the  flow 
Of  Iser,  rolling  rapidly. 

9.  Analyze  the  preceding  sentence. 

10.  Parse  the  italicised  words  in  the  following  sentences:  "I  under- 
stand it  to  be  him.**  **It  is  not  worth  while  to  go."  "  Than  whom  none 
higher  sat." 


GEOGEAPHY. 

1.  Name  ten  of  the  largest  cities  in  the  United  States. 

2.  Name  the  principal  imports  from  Europe;  from  Asia;  from  South 
America;  from  Oceanica;  from  the  West  Indies. 

3.  For  what  are  the  following  cities  noted:  Hamburg,  Lyons,  Liver- 
pool, Belfast,  Eome,  Glasgow,  Bordeaux,  Brussels,  Manchester,  and 
Pittsburg.     State  the  location  of  each. 

4.  What  capes  form  the  extremities  of  the  grand  divisions? 

5.  Name  the  principal  branches  of  each  of  the  five  oceans. 

6.  In  what  parts  of  the  world  are  the  following  metals  principally 
found;  Gold,  silver,  iron,  copper,  and  lead? 

7.  On  what  does  the  temperature  of  the  land  of  the  earth  depend; 
of  the  ocean;  of  the  atmosphere;  of  springs? 

8.  What  are  oceanic  rivers;  continental  rivers;  solitary  islands; 
coralline  islands,  continental  islands?     Give  an  example  of  each. 

9.  What  are  the  principal  oceanic  currents?  Name  some  of  the 
causes  which  produce  them, 

10.  What  is  the  most  important  obstacle  to  the  navigation  of  the 
Mississippi  River;  of  the  Ohio;  of  the  Missouri;  of  the  Eed  River;  of 
the  Sacramento? 


HISTOEY    OF    THE    UNITED    STATES. 

1.  Give  a  brief  description  of  the  first  English  colony  founded  in  Vir- 
ginia, and  state  how  it  diflfered  from  the  first  English  settlement  made 
in  New  England. 

2.  Name  the  principal  causes  of  the  French  and  Indian  War.  Give 
a  short  description  of  the  most  noted  battle  of  this  war. 

3.  Give  an  account  of  one  important  battle  near  the  beginning,  and 
of  one  near  the  close  of  the  Revolutionary  War. 

4.  What  was  the  ** Stamp  Act;"  the  "  Right  of  Search;"  the  "Mis- 
souri Compromise;"  the  "Monroe  Doctrine?" 

5.  Of  what  war  was  the  "Right  of  Search"  one  of  the  leading 
causes?     Describe  one  of  the  battles  fought  during  this  war. 

6.  Name  three  principal  causey  of  the  Mexican  War,  and  the  lead- 
ing commanders  on  each  side. 

7.  Name  the  principal  results  of  the  Civil  War.  Mention  ^ve  com- 
manders on  each  side. 

8.  Give  a  short  account  of  the  impeachment  of  President  Johnson. 

9.  What  were  the  Alabama  ClaimS;  and  how  were  they  settled? 
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10.     Give  an  account  of  two  important  battles  fought  during  the 
Civil  War,  with  dates. 


THEORY  AND  PRACTICE  OF  TEACHING. 

1.  What  course  would  you  pursue  to  keep  up  with  the  progress  in 
teaching? 

2.  When  would  you  begin  to  teach  to  children  the  principles  involved 
in  arithmetic?     Give  reasons  for  your  opinion. 

3.  What  faculties  in  children  do  you  consider  the  most  important  to 
be  developed?     Reasons  for  opinion, 

4.  How  do  you  succeed  in  teaching  children  to  spell  correctly  the 
common  words  usually  misspelled? 

5.  What  is  your  method  to  teach  children  to  discontinue  the  sing- 
song, or  monotonous  tones  which  many  acquire  in  reading?  Is  the 
method  original  with  yourself? 

6.  What  are  your  methods  to  insure  quiet  and  order  in  school? 

7.  How  do  you  interest  lazy  and  careless  pupils?     [Answer  in  full.] 

8.  Do  you  think  drawing  and  music  should  be  taught  in  school? 
Why? 

9.  Do  you  require  pupils  to  prepare  their  lessons  at  home,  or  do  you 
require  them  to  study  in  school?     Why? 

10.  Explain  briefly  your  method  of  teaching  the  difference  between 
a  common  tind  a  decimal  fraction. 


ALGEBRA. 

1,  Divide  a2+(a— l)a;2+(a— l)a;3+((z— l)x4— .t5  by  a—x. 

2.  What  is  the  value  of  a  quantity  whose  exponent  is  <>? 

that = . 


Show 


r — ^2y3 


a^y^ 


3.  Write  the  following  quotients:  (x^^ — y^-i-Qc+y),  bJso  by  x — y, 
(^x^m^i^y2m_^i^_u.(x-^y^j  m  being  an  integer. 

4.  Find  the  greatest  common  divisor  of  14  ax — Sa-\-ax^ — 7ax^  and 
16aV+6a2ic4— 2ba2ic^ 

5.  Expand  (a;+y)^  ^7  ^^®  biqomial  formula. 
Give  the  square  root  of  2baib\ 

rx+iy=10~i2,  ) 
Given  -l  J(^+'2:)=9 — y,    y  ;  find  the  values  of  x,  y,  and  2. 

(i{x—z)=2y—7,) 
Three  masons.  A,  B,  C,  are  to  build  a  wall.     A  and  B,  jointly,  can 
build  the  wall  in  12  days;  B  and  C  can  build  it  in  20  days,  and  A  and  C 
in  15  days.     How  many  days  would  each  require  to  build  the  wall,  and 
in  what  time  will  they  finish  it  if  all  three  work  together? 

9.  A  footman  travels  the  first  day  20  miles,  23  the  second,  26  the 
third,  and  so  on,  increasing  the  distance  each  day  3  miles.  How  many 
days  must  he  travel  at  this  rate  to  go  438  miles? 

10.  Divide  the  number  27  into  two  such  parts,  that  their  product 
shall  be  to  the  sum  of  their  squares  as  20  to  41. 


6. 


7. 
8. 
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PHYSIOLOGY. 

1.  Define  the  terms  absorption,  secretion,  nutrition,  and  respiration. 

2.  What  gives  color  to  the  blood?  What  parts  of  the  body  are  not 
supplied  with  blood? 

3.  What  are  voluntary  and  involuntary  muscles?  Give  examples. 
How  do  the  teeth  diifer  from  the  other  bones  of  the  body? 

4.  State  the  position  and  use  of  the  liver.  What  is  the  epiglottis, 
and  what  is  its  use? 

5.  What  fluids  must  be  mixed  with  the  food  before  it  can  nourish  the 
body?     Where  are  these  fluids  secreted? 

6.  Why  is  more  food  required  in  Winter  than  in  Summer?  Why 
should  food  not  be  taken  too  frequently? 

7.  Describe  the  mechanism  by  which  the  blood  is  returned  to  the 
heart  through  the  veins. 

8.  By  what  means  is  the  chest  enlarged  and  contracted  in  respira- 
tion? Name  the  organs  through  which  the  air  passes  to  the  blood  in 
the  lungs. 

9.  By  what  means  is  animal  heat  generated  and  maintained? 

10.     ISfame  the  different  vessels  that  are  found  in  the  skin.      How  may 
a  healthy  action  of  the  skin  be  maintained? 


NATTJEAL  PHILOSOPHY. 

1.  Define  specific    gravity.     Why   may   heavy    stones    be  lifted  in 
water,  when  on  land  they  can  scarcely  be  moved? 

2.  What  is  adhesion  f     What  is  capillary  attraction  f    Illustrate  each. 

3.  Define  brittle,  malleable,  and  ductile.     Give  two  examples  each  of 
brittle,  malleable,  and  ductile  bodies. 

4.  Explain  the  principle  of  the  diving-bell.     Give  two  other  illustra- 
tions of  the  same  principle. 

5.  Describe  the  barometer. 

6.  Explain  the  action  of  the  pendulum.     What  is  the  principal  appli- 
cation of  the  pendulum? 

7.  Give  the  principle  of  the  common  pump,  and  explain  its  appli- 
cation. 

8.  Name  three  ways  in  which  heat  can  be  produced.     Give  an  ex- 
ample of  each. 

9.  What  is  refraction?     Give  two  illustrations. 
10,     Describe  a  galvanic  battery. 


CONSTITUTION  OF  THE  UNITED  STATES. 

1.  Who  becomes  President  of  the  Senate  in  case  of  the  death   or 
removal  from  office  of  the  President  of  the  United  States  ? 

2.  Name  ^ve  powers  vested  in  Congress. 

3.  How  may  amendments  be  added  to  the   Constitution?     What  is 
the  Thirteenth  Amendment? 

4.  What  is  the  constitutional  limit  of  appropriations  by  the  Legisla- 
ture of  California? 

5.  Name  three  personal  rights  guaranteed  by  our  State  Constitution. 
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SCHOOL    LAW    OP    CALIFORNIA. 

1.  Who  may  be  admitted  to  the  public  schools?  Who  may  be  admit- 
ted to  the  State  Normal  School? 

2.  State  the  general  powers  and  duties  of  the  State  Board  of  Educa- 
t^ion. 

3.  By  whom  must  the  schools  be  graded?  Of  what  does  the  Library 
Fund  consist? 

4.  What  certificates  may  not  be  renewed  by  the  State  Board  of  Ex- 
amination? What  is  required  of  an  applicant  for  a  life  diploma?  For 
an  educational  diploma? 

5.  When  is  a  school  district  not  entitled  to  receive  any  apportion- 
ments of  the  State  or  county  school  money? 


PENMANSHIP. 

1.  Which  should  be  taught  first:   knowledge  of  form,  or  command 
of  the  pen?     Why? 

2.  Write  the  small  and  the  capital  letters. 

3.  Can  a  bad  writer  teach  writing  successfully?     How? 

4.  Define  an  ellipsis.     What  is  the  general  slant  of  letters  in  writing? 

5.  What   three   particulars    of    uniformity  should    be    observed   in 
writinir? 


NATURAL    HISTORY. 

1.  Describe  the  parts  of  a  grass-leaf. 

2.  What  is  venation,  apex,  sinus? 

3.  Write  a  schedule  of  a  willow-leaf. 

4.  Describe  the  principal  parts  of  a  flower? 

5.  Show  the  difi^erence  between  a  shrub  and  a  tree. 

6.  Describe  the  principal  divisions  of  animals. 

7.  What  is  the  difference  between  a  snake  and  a  worm? 

8.  To  what  class  does  a  sponge  belong? 

9.  What  is  the  difference  between  a  whale  and  a  salmon? 
10.  Give  two  examples  of  rodents.     What  is  a  rodent? 


COMPOSITION. 

1.  Give  two  rules  for  the  use  of  the  semicolon,  two  for  the  use  of 
the  comma,  and  one  for  the  use  of  the  colon. 

2.  What  do  you  understand  by  strength  of  style?     Purity  of  style? 
What  is  a  nervous  style? 

3.  What  are  three  important  requisites  in  a  composition? 

4.  What  is  metaphor,  personification,  simile  f 

6.     Give  the  most  important  rules  for  the  use  of  capital  letters. 

6,  What  is  tautology,  climax,  alliteration,  irony? 

7.  (20  Credits.)     Write  a  composition  of  not  less  than  one  pageor 
more  than  two  pagesj  on  one  of  the  following  subjects:  Modern  Poetry  j 
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The  Centennial;  The  Character  of  American  Society;  Purity  of  Thought; 
The  Influence  of  Forests  on  the  Climate  of  a  Country, 


EEADING. 


1. 
2. 
3. 
4. 
5. 


Define  articulation,  orthoepy,  and  elocution. 
Give  two  rules  for  emphasis. 

What  is  the  difference  between  inflection  and  modulation? 
Give  the  principal  rules  for  good  reading. 

In   the  following  stanza  indicate  the  inflections  by  the  proper 
signs,  and  underline  the  emphatic  or  accented  words: 

<*Home!  how  that  blessed  word  thrills  the  earl 
In  it — what  recollections  blendl 
It  tells  of  childhood's  scenes  so  dear, 
And  speaks — of  many  a  cherished  hand." 
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SPELLING. 


1.  innue^ndoes. 

2.  forest. 

3.  ^parate^i 

4.  pavilion. 

5.  business. 

6.  religious. 

7.  cedar. 

8.  bronchitis. 
0.  artifices. 

10.  obeisance. 

11.  chenille. 

12.  bayou. 

13.  intensity. 

14.  lineal. 

15.  forfeit. 

16.  quayage. 

17.  emigrate. 

18.  siege. 

19.  euphonious. 

20.  expense. 

21.  imminent. 

22.  efficacy. 

23.  accelerate. 

24.  buffalo. 

25.  contagion. 

26.  belligerent. 

27.  monopolize. 

28.  isosceles. 

29.  parallel. 

30.  consummation. 

31.  until. 

32.  Connecticut. 

33.  Delaware. 


34.  okra. 

35.  procrastination. 

36.  vignette. 

37.  citadel, 

38.  infallible. 
S5.  teD&city. 

40.  amanu^sis. 

41.  transferred. 

42.  satellite. 

43.  correspondence. 

44.  plebeian. 

45.  intimidate. 

46.  chalybeate. 

47.  obliterate. 

48.  lacerate. 

49.  aeriform. 

50.  salamander. 

51.  feasible. 

52.  caricature. 

53.  changeable. 

54.  edible. 

55.  interrogation. 

56.  gregarious. 

57.  achieving. 

58.  privilege. 

59.  separability. 

60.  lamentable. 

61.  taciturn. 

62.  occipital. 

63.  fuchsia. 

64.  iniquitous. 

65.  attenuate. 

66.  artillery. 


67.  battalion. 

68.  queue. 

69.  eolian. 

70.  emittent. 

71.  belladonna, 

72.  Gaelic. 

73.  paraffin  e. 

74.  paralytic. 

75.  Viennese. 

76.  tendinous. 

77.  chalice. 

78.  ambulance. 

79.  cochineal. 

80.  plebiscitura. 

81.  intrinsically. 

82.  chagrin. 

83.  medullary. 


84.  septennial. 

85.  salivation.- 

86.  falcon. 

87.  cessation. 

88.  chaotic. 

89.  ecumenical. 

90.  acknowledgment. 

91.  sensory. 

92.  laminiferous. 

93.  imagination. 

94.  hirsute. 

95.  sibylline. 

96.  traveler, 

97.  vestige. 

98.  willfulness. 

99.  beginning. 
iOO.  agreeable. 


WORD     ANALYSIS. 

1.  Analyze  and  define  each  of  the  following;  teacher,  befriend,  bodily j 
review,  education. 

2.  Give  the  derivation  and  definition  of  each  of  the  following  words: 
creed,  incursion,  philanthropy ^  demagogue ^  literal. 

3.  Name  ^ve  Latin  prefixes;  add  each  of  them  to  a  primitive  word, 
and  define  the  word  so  formed. 

4.  Define  clamor,  vigor,  thought,  tranquil,  and  type.  By  the  addition 
of  suffixes  change  the  first  three  words  to  adjectives,  and  the  last  two 
to  verbs. 

5.  Write  sentences  containing  the  following  words  correctly  used: 
belief,  faith,  modest,  bashful,  courage,  fortitude. 

6.  Name  five  English  suffixes;  unite  each  of  them  to  a  primitive 
word,  and  define  the  word  so  formed. 

7.  Combine  and  define  crude +ity,  busy+ness,  pure+ify,  medicine-\-al, 
school +ar-\-ly. 

8.  Define  and  explain  the  formation  of  salary ^  galaxy ^  calculate,  tariffs 
geometry. 

9.  Give  the  sj^nonym  of  each  of  the  following  words;  incursion,  gen* 
nine,  veracity,  ability,  lifeless.  Explain  the  difference  between  the  syno- 
nyms should  any  exist. 

10.  Define  and  give  the  derivation  of  corn,  heathen,  gospel,  temporal^ 
astronomy. 


MUSIC. 


4-      ^  fi 

1.  What  beats  are  accented  in  .     ^  and   .  tme,. 

2.  In  a  measure  of  «   time,  what  notes,  are  required;  fee^(ies  a  douttte* 
dotted  half  note? 
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3.  Describe  harmony,  melody,  and  discox'd. 

4.  In  the  key  of  A  flat,  write  on  a  scale,   ^   time,  the  notes  repre- 

sented  by  the  following  numerals:  3-2  1-7  6^4  6  5-  (a  numeral  fol- 
lowed  by  a  dash  represents  a  half  note). 

5.  Give  an  example  of  a  minor  second,  a  major  second,  a  third,  and  a 
fifth. 


DEAWING. 

1.  How  do  horizontal  lines  appear  in  perspective? 

2.  What  is  mesinthy  the  vanishing  point F 

3.  Give  some  examples  of  right-line  figures  and  simple  curves,  which 
you  would  use  as  lessons  for  the  several  divisions  of  the  thix'd  or  pri- 
mary  gx-ade. 

•  4.  (Ten  credits.)  Give  a  freehand  outline  of  a  window,  desk,  or 
other  piece  of  furnitux-e  in  the  room,  as  seen  from  the  place  where  you 
sit.     Pay  strict  attention  to  perspective  and  shading. 


[QUESTIONS    FOR   QUARTERLY   EXAMINATION,   JUNE,    1875.] 

AEITHMBTia 

1.  If  I  buy  2,820  gallons  of  milk  at  4  cents  per  quart,  beer  measure, 
and  sell  the  same  at  6  cents  per  quart,  liquid  measui^e,  what  will  be  my 
gain? 

2.  The  longitude  of  Philadelphia  is  75°  10'  west;  the  difference  of 
time  between  Philadelphia  and  St.  Louis  is  1  hour,  20  seconds;  what  is 
the  longitude  of  St.  Louis? 

3.  1  wish  to  divide  three  fields,  one  containing  16  acres,  the  second 
20  acres,  and  the  third  24  acres,  into  lots  of  equal  size.  What  is  the 
lax'gest  number  of  acres  that  each  can  contain? 

4«  Four  men  make  regular  excursions  into  the  countxy,  between 
which  each  stays  at  home  one  day.  The  first  is  always  absent  3  days, 
the  second  is  absent  5  days,  and  the  thix'd  and  fourth  7  days.  If  they  all 
start  on  the  same  day,  how  many  days  must  pass  before  they  can  all  be 
at  home  the  same  day? 

5.  I  bought  a  horse  and  a  chaise  for  $250,  and  paid  for  the  harness 
seven  elevenths  of  what  I  jmid  for  the  horse.  The  chaise  cost  eleven 
twelfths  of  the  value  of  the  hoi'se.     What  was  the  price  of  each? 

6.  If  a  mason  is  constructing  a  dx'ain  250.35  feet  long,  which  begins 
with  a  width  of  8  inches  and  increases  ^^^  of  an  inch  in  ovex*y  foot  of 
length,  how  many  times  the  width  of  the  beginning  of  the  drain  will 
its  end  be? 

7.  If  five  compositors  in  16  days  of  11  houi's  each,  can  compose  35 
sheets  of  24  pages  in  a  sheet,  44  lines  on  a  page,  and  40  letters  in  a  line; 
in  how  many  days  of  10  hours  each  can  9  coxnpositors  compose  a  volume 
consisting  of  36  sheets,  16  pages  to  a  sheet,  50  lines  on  each  page,  and 
45  letters  in  a  line? 

8.  I  bought  a  cargo  of  flour  consisting  of  560  bari'els,  at  $7  25  per 
baxTcl,  less  10  per  cent;  1  sold  the  same  at  10  per  cent  more  than  $7  25 
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per  barrel.     At  what  per  cent  above  the  cost  was  the  flour  sold,  and 
what  was  the  gain? 

9.  There  is  due  to  a  merchant  S800,  one  sixth  of  which  is  to  be  paid  in 
two  months,  one  third  in  throe  months,  and  the  remainder  in  six  months. 
The  debtor  agrees  to  pay  one  half  down.  How  long  may  he  retain  the 
other  half,  so  that  neither  party  may  sustain  loss? 

10.  Four  men  own  a  ball  of  yarn  5  inches  in  diameter.  They  agi*ee 
that  each  shall  wind  off  an  equal  share  fi'om  the  ball.  How  many 
inches  of  the  diameter  will  each  wind  off? 


MENTAL   ARITHMETIC. 

1.  If  7  men  can  perform  a  certain  piece  of  work  in  13  days,  in  how 
many  days  can  21  men  do  the  same  work? 

2.  At  5  shillings  per  yard,  how  many  3^ards  of  cloth  can  be  bought 
for  £2,  12  shillings? 

3.  How  much  will  a  gallon  of  wine  cost,  if  7  gills  cost  21  cents? 

4.  The  interest  on  :^950  for  5  yeax's,  was  equal  to  one  third  of  the 
px'incipal;  how  much  was  the  yeax^ly  interest? 

5.  A  piece  of  cloth  containing  12  yards  was  sold  for  $60,  which  was 
four  fifths  of  its  cost,  how  much  did  it  cost,  and  what  was  the  gain  per 
yai'df 

6.  If  one  horse  eats  one  bushel  of  oats  in  four  days,  in  how  many 
days  will  six  horses  eat  48  bushels. 

7.  Three  men  hired  a  pasture  for  $15;  the  first  put  in  4  sheep  5 
weeks,  the  second  j^ut  in  8  sheep  for  5  weeks,  and  the  third  put  in  10 
sheep  for  9  weeks.     How  much  must  each  pay? 

8.  A  man  bought  a  sheep,  a  cow,  and  a  horse  for  $70;  the  cow  cost 
$10  more  than  the  sheep,  and  the  horse  cost  $20  more  than  the  cow» 
What  was  the -cost  of  each? 

9.  A  merchant  bought  a  hogshead  of  molasses  for  $20,  ten  gallons  of 
which  leaked  out;  at  how  much  per  gallon  must  he  sell  the  remainder 
in  order  to  gain  $6  50? 

10.  What  principal  will  in  4  years,  at  5  per  cent,  amount  to  $360? 


GRAMMAE, 

1.  Write  a  complex  sentence  having  two  dependent  clauses  and  a 
prepositional  phx^ase.  Let  one  clause  modify  the  subject  and  one  the 
px'edicaie  of  the  principal  clause. 

2.  Give  the  synopsis  of  the  verb  $itf  in  the  third  pei'son  singular 
number.     Give  the  principal  pax-ts  of  lay^  set. 

3.  Correct  the  errox»s  in  the  following  sentences,  and  give  the  rea- 
sons for  your  corrections: 

(a;     1  lent  the  book  to  some  one,  I  know  not  who. 

{b)     He  is  mox'e  bold,  but  not  so  wise  as  his  companions. 

(c)     Neither  imprudence,  credulity,  nor  vanity,  have  ever  been 

imputed  to  him. 
{d)     The  philosopher  and  poet  were  banished  fx'om  the  country. 
(e)     1  am  going  to  see  my  friends  in  the  country,  they  that  W0 

saw  last  week. 
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4.  Parse  the  italiciBed  words  in  the  following  sentences: 

'*  But  stilly  as  wilder  grew  the  wind, 

And  as  the  night  grew  drearer, 
Adown  the  glen  rode  armed  men, 

Their  trampling  sounded  nearer." 

Child  of  the  sun,  refulgent  Summer  comes. 

5.  Analyze  the  following  sentence:  "  The  pleasures  of  sense  resemble 
a  foaming  torrent,  which,  after  a  disorderly  course,  speedily  runs  out, 
and  leaves  an  empty  and  offensive  channel." 

6.  Construct  sentences  showing  the  adjective  and  participial  use  of 
the  word  singing, 

7.  How  does  the  progressive  form  of  the  verb  differ  from  the  passive 
form?  Give  a  synopsis  of  the  verb  eat  in  the  potential  mood,  first  per- 
son, singular  number,  progressive  form. 

8.  Mention  four  ways  in  which  the  subject  or  the  object  of  a  sen- 
tence may  be  modified.     Illustrate. 

9.  Correct  the   errors  in   the  following   sentences,  and  give  your 

Every  tree  and  flower  appear  with  their  respective  grace. 
John  and  James's  letters  have  been  received. 
Those  kind  of  people  are  ver}^  disagreeable. 
He  is  the  most  happy  of  all  the  rest. 
^oj     In  all  his  works  there  is  sprightliness  and  vigor. 

10.  Name  three  forms  which  the  independent  phrase  may  assume, 
and  illustrate  each. 


reasons: 


(6) 

CO 

(O 


GEOGEAPHY. 

1.  Name  and  describe  the  two  greatest  river  basins  in  .the  world. 

2.  Name  and  describe  the  most  important  mountain  system,  the 
longest  river,  and  locate  the  largest  city  in  each  of  the  great  divisions. 

3.  Describe  the  formation  of  coral  islands.  To  what  zone  is  the 
growth  of  such  islands  chiefly  confined? 

4.  Mention  four  causes  which  affect  the  temperature  of  a  place. 

5.  Explain  the  origin,  direction,  and  limits  of  the  trade  winds. 

6.  State  by  what  great  commercial  routes  you  can  travel  around  the 
world,  starting  from  San  Francisco. 

7.  Define  Ecliptic  and  Solstice. 

8.  What  is  the  cause  of  the  change  of  seasons,  and  of  the  length  of 
day  and  night? 

9.  Why  does  the  quantity  of  rain  decrease  as  we  recede  frpm  the 
equator?  Why  is  the  quantity  less  in  the  interior  than  on  the  coast? 
Why  more  in  mountainous  than  in  level  districts? 

10.  When  it  is  noon  in  San  Francisco,  what  time  is  it  at  a  place  70** 
east  of  it?     75*^  west  of  it? 


HISTOEY. 

1,     Name  three  centennial  celebrations  that  will  occur  during  the 
year  1875. 
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2.  Mention  two  facts  creditable,  and  two  discreditable,  to  Benedict 
Arnold. 

3.  Give  a  brief  account  of  General  Lee's  surrender  to  General  Grant.. 

4.  What  events  occurred  on  April  19th,  1775,  April  13th,  1861,  and 
April  9th,  1865? 

5.  Give  a  brief  account  of  the  Alabama  and  her  capture.     What  im- 
portant treaty  resulted  from  the  depredations  of  the  Alabama? 

6.  What  is  the  "  Tenure  of  Office  Bill?" 

7.  Describe  in  full  the  "Trent  Affair.'' 

8.  Give  a  short  account  of  Braddock's  defeat. 

9.  Give  an  account  of  what  gave  rise  to  the  name  of  "  Charter  Oak." 
10.     Mention  five  particulars  in  which  the  progress  of  the  first  cen- 
tury of  our  country  is  particularly  manifested. 


THEOEY  AND  PEACTICE  OP  TEACHING. 

1.  How  may  the  power  of  analysis  be  developed  in  a  child?  Why 
should  you  aim  to  develop  it? 

2.  Divide  40,662  by  3  and  explain  each  step.  Multiply  f  by  |  and 
explain. 

3.  How  should  the  study  of  composition  be  inti'oduced  in  a  school? 
4.'    What  means  would  you  adopt  to  prevent  f^ prompting"  during 

recitations  and  written  examinations? 

5.  What  is  your  opinion  of  "spelling  matches"  among  scholars  as 
means  of  elevating  the  standard  of  spelling? 

6.  Give  your  method  of  exciting  the  interest  of  a  class  on  the  sub- 
ject of  geography. 

7.  Should  a  written  or  an  oral  examination  be  the  final  test  of  a 
class  about  to  be  promoted?     Why? 

8.  Would  you  teach  reading  by  enforcing  rules  for  inflections,  etc., 
or  would  you  give  the  greater  part  of  your  attention  to  explanations 
of  the  meaning  of  what  is  read?     Why? 

9.  To  what  extent  should  monitors  be  employed? 

10.  When  a  class  is  so  large  that  but  a  small  portion  of  it  can  uso  the 
blackboard  at  the  same  time,  how  would  you  keep  the  scholars  atten- 
tive and  interested  during  a  recitation  in  practical  arithmetic? 


ALGBBEA. 


1.  Bought  4  lemons  and  7  peaches  for  13  cents;  5  oranges  and  8 
lemons  for  44  cents;  and  10  peaches  and  3  orangeg  for  20  cents;  what 
was  the  price  of  one  of  each  kind? 

2.  There  are  two  numbers  in  the  proportion  of  2  to  3,  but  if  56  be 
added  to  each  they  will  be  in  the  proportion  of  32  to  41.  What  are  the 
numbers? 

x^ — ax 

3.  If  rr=2  and  a=12,  what  is  the  value  of  the  fraction ? 


4.     What  is  the  value  of  x  in  the  equation  x^ — 2aX' 


a  —  X 
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Divide by 


x+l) 


■') 


2(^a  +  b)    '     I   2a   }      {a+b ) 

6.  What  is  the  greatest  common  divisor  and  the  least  common  mul- 
tiple of  x^—4a^,  (x+2ay,  and  (a?— 2a)2  ? 

7.  The  sum  of  two  numbers  is  100,  the  diiference  of  their  square 
roots  is  2,  what  are  the  numbers? 

8.  What  is  the  square  root  of  x^+a^b'^+x^y'^—2abx+2x^y—2abxy? 

9.  What  fraction  is  that,  to  the  numerator  of  which,  if  one  be  added, 
the  fraction  will  be  i,  and  if  to  the  denominator  one  be  added,  the  frac- 
tion  will  be  J? 

10.  Define  the  terms  equation,  reciprocal,  zero  power,  monomial,  and 
quadratics. 

PHYSIOLOGY. 

1.  Is  impure  blood  found  in  any  of  the  arteries?  If  so,  where?  Is 
pure  blood  found  in  any  of  the  veins?     If  so,  where? 

2.  Why  is  the  image  of  an  object  inverted  upon  the  retina?  What 
is  the  use  of  the  iris;  of  the  crystalline  lens;  of  the  cornea;  of  the 
aqueous  humor? 

3.  Name  the  special  nerve  of  sight;  of  hearing;  of  taste;  of  smell. 
Pescribe  the  origin  and  termination  of  each. 

4.  Describe  the  spinal  column  and  its  union  with  the  skull. 

5.  Describe  the  situation,  use,  and  arrangement  of  the  salivary,  per- 
spiratory, oil,  and  lachrymal  glands. 

6.  State  the  names,  structure,  form,  and  position  of  the  permanent 
teeth. 

7.  Describe  the  wrist,  elbow,  shoulder,  hip,  and  knee  joints. 

8.  Name, in  order,  the  different  changes  which  the  food  undergoes  in 
digestion. 

9.  What  are  the  objects  of  circulation?  In  what  vessels  is  the  blood 
changed  from  pure  to  impure;  from  impure  to  pure  blood? 

10.  State  what  you  know  of  the  shape,  structure,  size,  strength,  and 
use  of  tendons. 


1. 
2. 
3. 
4. 
5. 


NATUEAL    PHILOSOPHY. 

Why  can  we,  with  a  tube,  suck  up  water  with  the  mouth? 
Explain  the  action  of  oil  in  lamp  wicks. 
Explain  principle  and  action  of  lightning  rods. 
Show  that  air  presses  in  all  directions. 

Describe  the  principle  on  which  the  barometer  is  constructed. 
^.     Give  an  example  of  each  of   the  different  kinds  of   lever.     Give 
reasons  for  your  answer.  ^     , 

7.  What  is  the  principal  application  of  the  pendulum?     How  is  it 
applied? 

8.  Give  three  points  of  difference  between  the  common  and  the  force 
pump. 

9.  What  is,  and  what  causes,  sound? 

10.     What  causes  a  black  coat  to  appear  black? 
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CONSTITUTION    OF    THE    UNITED    STATES   AND    OP    CAL- 

IFOENIA. 

1.  How  many  and  what  departments  of  government  are  established 
under  the  Constitution  of  the  United  States? 

2.  In  which   branch  of  Congress  must  all  bills  for  raising  revenue 
originate?     Eills  of  impeachment? 

3.  How  many  members  compose  the  Assembly  of  California?     The 
Senate? 

4.  How  and  for  how  long  are  Assemblymen  elected?     Senators? 

5.  Name  and  describe  the  branches  into  which  a  county  government 
is  divided. 


SCHOOL    LAW. 


1. 


What  are  the  principal  duties  of  the  Superintendent  of  Public  In- 
tion?     Of  School  Sunerintendentfi? 


struction?     Of  School  Superintendents? 

'•I: 

4. 
5. 

ers? 


What  are  the  principal  powers  and  duties  of  Boards  of  Trustees? 
When  and  how  may  a  new  district  be  formed? 
How  are  the  School  Funds,  both  State  and  County,  apportioned? 
What  are  the  principal  powers  and  duties  of  public  school  teach- 


PENMANSHIP. 

Analyze,  according  either  to  the  P.,  D.  &  S.'s  system,  or  the   Spen- 
cerian  system,  first  into  its  principles;  second,  into  its  elements: 

<^;  «?;  g;    W;  T;  0. 

How  would  you  teach  penmanship  in  an  ungraded  school? 
Give  three  rules  for  the  height,  slope,  and  distance  of  letters. 
What  movements  are  used?     Which  is  the  most  used  in  business? 
Write  the  capitals  and  small  letters.     No  credits  will  be  allowed 
unless  the  elements  and  principles  of  the  letters  are  formed  correctly. 


2. 
3. 
4. 
5. 


NATUEAL     HISTOEY. 

1.  What  are  the  leading  characteristics  of  the  articulates?  Name 
two  classes  belonging  to  this  order. 

2.  Give  the  number  and  names  of  the  classes  of  vertebrates! 

3.  Name  the  order  to  which  each  of  the  following  animals  belongs, 
and  the  portion  of  the  globe  it  inhabits:  Kangaroo,  mouse,  elephant, 
whale,  tiger. 

4.  What  order  of  animals  chew  the  cud?     Describe  the  process. 

5.  In  how  many  orders  are  birds  divided?  Which  order  is  most  use- 
ful  to  man? 

6.  What  is  a  cruciferous  corolla;  a  rosaceous  corolla;  a  liliaceous 
perianth;  a  campanulate  corolla?  What  do  you  understand  by  peri- 
anth?  ^ 
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7.  What  are  stem  leaves;   radical  leaves;  alternate  leaves;  opposite 
leaves;  whorled  leaves? 

8.  Name  and  describe  the  parts  of  a  seed. 

9.  What  are  the  principal  functions  of  leaves;  of  roots? 

10.     Describe  a  head;  a  spike;  a  raceme;  an  umbel;  a  spadix. 


COMPOSITION. 

[One  credit  off  for  each  mistake  in  spelling^  punctuation^  construction,  or  the 

use  of  capitals,'] 

1.  Define  the  following  figures  of  rhetoric,  and  give  an  example  of 
each:     Metonymy,  vision,  apostrophe,  antithesis,  climax. 

2.  Explain  the  following  terms:     Obscurity,  ambiguity,  redundancy, 
pleonasm,  tautology. 

3.  Define  the  following  varieties  of  poetry,  and  name  poems  illustrat- 
ing each:     Epic,  pastoral,  dramatic,  satirical,  and  elegiac. 

4.  What  is  meant  by  the  sublime  in  writing;  by  the  beautiful?     Give 
quotations  illustrating  each. 

5.  Explain  the  difference  between  wit  and  humor.     Name  authors  dis- 
tinguished for  these  qualities. 

Write  a  composition  of  not  less  than  two  pages  on  one  of  the 
following  subjects: 


1. 
2. 
3. 
4. 
5. 


Young  America. 
Intellectual  Excitement. 
Physical  Education, 
Public  Libraries. 
Magazine  Literature. 


HEADING. 

1.  What  do  you  understand  by  monotone?     Where  is  it  used? 

2.  What  is  the  difference  between   accent  and  emphasis?     What  is 
the  use  of  emphasis? 

3.  What  is  pitch?     What  general  rules  may  be  given  in  regard  to  it? 

4.  What  do  you  understand  by  poetic  pauses?     What  is  their  use? 
Where  do  they  occurZ 

5.  In  the  following  stanza  indicate  the  poetic  pauses  and  the  proper 
inflections: 

«  The  doves  have  flown  to  the  sheltering  eaves,  '^ 

And  the  nests  arfe  dark  with  the  drooping  leaves; 
Twilight  gathers  and  day  is  done, 
How  hast  thou  spent  it,  restless  one?  " 
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SPELLING. 


1.  enveloped. 

2.  laudanum. 

3.  excitable. 

4.  portemonnaie, 

5.  empirical. 

6.  Mediterranean. 

7.  olfactory, 

8.  spontaneous. 

9.  ecstacy. 

10.  metallurgy. 

11.  reveille. 

12.  mucilage. 

13.  connoisseur. 

14.  surcingle. 

15.  Cincinnati. 

16.  liquefy. 

17.  crystallized. 

18.  unparalleled. 

19.  tyrannical. 

20.  mahogany. 

21.  amateur. 

22.  satellite. 

23.  gauge. 

24.  icicle. 

25.  grandeur. 

26.  irascible. 

27.  lettuce. 

28.  infallible. 

29.  m  Axillary. 

30.  secession. 

31.  supercilious. 

32.  retrieve. 
,33.     inefi^able. 

34.  pseud  o. 

35.  viscid. 

36.  condign. 

37.  antediluvian. 

38.  dilemma. 

39.  indictment. 

40.  nuisance. 

41.  diurnal. 

42.  dentifrice. 

43.  debilitation. 

44.  encyclopedia. 

45.  cutaneous. 

46.  occurrence. 

47.  curricle. 

48.  courier. 

49.  excruciating. 

50.  corrollary. 


51. 
52. 
53. 

54. 
55. 

56. 

57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

67. 

68. 

69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88, 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97, 
98. 
99. 
100. 


cynosure, 

discrepancy. 

incremable. 

cosmography. 

coruscation. 

syncope. 

declarative. 

mortise. 

corpuscle. 

resuscitate. 

uncivilly. 

debtor. 

currier. 

succinctly. 

chylification. 

mullein. 

courant. 

surgeon,' 

excessively. 

chrysanthemum. 

precedent. 

incessant. 

holocaust. 

cornucopiae. 

idiosyncrasy, 

malleable. 

corpulence. 

pericardium. 

recipe. 

incense, 

synecdoche. 

critique, 

receive. 

parricide. 

incidence. 

civic. 

orrery. 

council. 

receipt. 

suicide. 

ebullition. 

brilliant, 

symbolize. 

color. 

indelible/ 

concomitant. 

breviary. 

aviary, 

em  balm  er. 

precipitance. 


i 
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DEFINING. 

1.  What  is  an  English  primitive  word?  How  i8  a  derivative  word 
formed? 

2.  Give  two  English  prefixes  meaning  one  who,  two  meaning  to  make, 
and  one  meaning  the  condition  of.  Give  an  illustration  of  the  use  of 
each. 

3.  Name  a  Latin  prefix  meaning  before,  one  meaning  with,  one  mean- 
ing against,  one  meaning  under,  and  one  meaning  backwards.  Illustrate 
the  use  of  each  by  prefixing  it  to  a  primitive  word. 

4.  Give  the  derivation  and  definition  of  millennium,  audible,  capital, 
cordial,  thermometer. 

5.  Give  the  synonym  of  each  of  the  following  words:  treasure^  excuse^ 
pleasure,  mute,  enough. 

6.  Analyze  renewal,  helplessness,  boundary,  foretaste,  dishonorable. 

7.  Write  sentences  containing  the  following  words  correctly  used: 
infirm,  imbecile,  sincere,  genuine,  artist. 

8.  Give  the  definition  of  the  following  words,  and  then  add  a  prefix 
and  suffix  to  each;  teach,  alien,  incline,  fair,  construct. 

9.  Give  the  derivation  and  definition  of  corporal,  orthodox,  cynical, 
reckless,  good-bye. 

10.  Analyze  and  define  animalcule,  counteract.  Combine  and  define 
iranquil+ity,  celebrate +ion,  accompany  +ment. 


MUSIC. 


1.  Why  are  the  first  seven  numerals  or  the  first  seven  letters  of  the 
alphabet  used  in  music? 

2.  What  accidentals  are  required  for  the  key  of  J);  key  of  E  flat? 

3.  Write  the  music  indicated  by  the  following  numerals  in  the  key 
of  G,  I  time,  a  numeral  followed  by  a   dash  indicating  a  half  note: 

1-  I  7,  2,  2—2—1,  3,  3—3—2,  3,  4—6-  6-  5-  -  || 

4.  What  intervals  between  E  &  F;  B  &  C;  G  &  B;  C  &  G,  and  A  &  F? 

5.  Define  the  terms;  syncopated  notes,  staccato,  leger  lines,  ores,  and 
chorus. 


DRAWING. 

What  two  particulars  must  be  constantly  kept  in  view  in  drawing? 
Draw  a  simple  figure  having  the  different  angles  used  in  drawing. 
What  are  cons^truction  lines?     Illustrate  their  use  by  drawing  a 
figure  requiring  construction  lines. 

4.     What  is  perspective  drawing?     How  do  horizontal  linos  appear 
in  perspective?  • 

6.     Draw  some  object  illustrating  perspective.     No  credits  to  be  given 
unless  the  perspective  is  shown. 


1. 
2. 
3. 


3. 


(a) 
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[questions   for   quarterly   examination,    SEPTEMBER,    1875.] 

AEITHMETIC. 

1.  If  a  capitalist  invests  $10,000  in  U.  S.  5-20s  at  125,  what  is  the 
currency  value  of  the  annual  income  from  the  investment  when  ffold 
is  115? 

2.  (rt)  Prove  that  multiplying  the  numerator  of  a  fraction  multi- 
plies the  value,  and  multiplying  the  denominator  divides  the  value  of 
the  fraction. 

(b)  Eeduce  20  to  a  fraction  whose  denominator  is  4. 

(c)  Add  I  and  |.     Explain  in  full. 
From  I  take  .04. 
What  is  the  product  of  .6x6? 
By  what  measure,  weight,  or  count,  is  the  price  of  each  of 

the  following  articles  quoted  in  the  market  reports:  Flour,  Hay,  Wheat, 
Lumber,  Eggs,  Brick,  Packed  Meats,  Cotton,  Oils,  Wood? 

(6)  Under  date  of  Sept.  1,  1875,  m&ke  out  John  Smith's  bill 
against  William  Brown,  for.  the  following  groceries,  bought  July  1, 
1875,  30  days,  10  per  cent  interest  after  account  matured:  10  lbs.  cofi'ee, 
@  29  cents;  3  lbs.  tea,  1  ft).  @  $1,  2  lbs.  @  $1  25;  2  gallons  vinegar,  @ 
45  cents;  5J  bushels  of  apples,  @  75  cents;  25  lbs.  sugar,  @  13  cents; 
1  barrel  extra  mess  beef,  |l3;  7  lbs.  prunes,  @  ISf  cents;  1  barrel  mack- 
erel, JNJo.  1,  ^23;  33^  lbs.  bacon,  @  9J  cents.  Brown  paid  $20  on  account 
when  purchasing  the  goods. 

4.  What  will  it  cost  to  color  the  walls  and  ceiling  of  a  room  44  feet 
long,  20  feet  wide,  14  feet  high,  at  85  cents  per  100  square  feet? 

5.  A  speculator  bought  320  acres  of  land  at  |16  37J  per  acre,  and 
after  keeping  it  a  year  sold  it  for  S6,172  72;  how  much  greater  per  cent 
did  he  realize  than  he  would  have  reali25ed  by  lending  his  money  at  10 
per  cent? 

6.  At  $1  50  a  rod  for  fencing,  what  will  it  cost  to  inclose  a  square 
field  containing  40  acres,  and  to  run  the  cross  fences  necessary  to  divide 
it  into  9  equal  square  lots?     (Draw  diagram.) 

7.  If  120  men,  working  78  days,  10  hours  a  day,  can  make  9,448 
yards  of  cloth,  how  many  ?nore  yards  can  300  men  make  in  312  days, 
working  10  hours  and  10  minutes  a  day? 

8.  (a)  Show  why  a  difference  of  one  degree  of  longitude  causes  a 
difference  of  four  minutes  in  time. 

{b)  Give  the  longitude  of  a  certain  place  in  which  the  sun  rises 
12  hours  and  50  minutes  earlier  than  in  Sun  Francisco,  122^  39'  West 
being  the  longitude  of  San  Francisco. 

9.  {a)     Define  Prime  Factor,  Boot,  BaHo,  Diameter,  Exchange. 

(b)  Analyze  fullj^:  If  $7 J  pay  for  2f  yards  of  cleth,  how  many 
yards  can  bo  bought  for  $4|? 

10.  A  commission  merchant  who  buys  produce  at  2f  per  cent  com- 
mission, receives  $1,350  20  with  which  to  purchase  beef;  how  many 
barrels  can  he  buy  at  $9  37 J  per  barrel?  How  much  is  his  commission? 
Full  analysis. 


MENTAL    ARITHMETIC. 

1.     A  ship  has  sailed  24  miles  in  4  hours;    how  many  hours  will  it 
take  her  to  sail  150  miles? 
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2.  P"ow  many  times  are  f  contained  Id  f  ? 

3.  What  number  is  that  which  being  increased  by  its  half,  its  fourth, 
and  18  added,  will  be  doubled? 

4.  A  man  built  20  rods  of  wall  in  a  certain  time;  another  man  can 
build  10  rods  while  the  first  builds  Si;  how  much  could  the  second  man 
have  built  while  the  first  man  built  the  20  rods? 

5.  If  John  can  do  a  piece  of  work  in  2  days,  and  James  can  do  it  in 
4  days,  how  long  will  it  take  both  of  thera  together  to  do  it? 

6.  If  $40  worth  of  provisions  will  serve  10  men  12  days,  how  many 
days  will  $50  worth  of  provisions  serve  15  men  ? 

7.  A  man  bought  20  pears  at  the  rate  of  two  for  three  cents;  how 
much  did  they  come  to? 

8.  20  is  5  per  cent  of  what  number? 

9.  A  can  do  a  piece  of  work  in  3  days,  B  in  9  days,  and  G  in  12  days; 
how  long  will  it  take  all  three  of  them  to  do  it  together? 

10.  If  it  takes  1  yard  and  f  of  a  yard  of  cloth  to  make  a  pair  of 
pantaloons,  and  3  yards  and  f  of  a  yard  to  make  a  coat,  how  many 
yards  of  cloth  will  it  takp  to  make  five  pairs  of  pantaloons  and  five 
coats? 


GRAMMAR. 

1.  Write  a  sentence  containing  an  adjective  phrase;  one  containing 
an  adverbial  clause;  one  containing  a  subject  phrase;  one  containing  an 
object  claune. 

2.  Grive  two  rules  for  determining  the  number  and  person  of  a  verb 
when  the  subjects  are  connected  by  or  or  nor. 

3.  When  several  possessives  are  connected,  to  how  many  of  thera. 
must  tho  sign  of  possession  be  annexed?     Illustrate  in  two  ways. 

4.  Name  three  ways  in  which  a  noun  may  be  independent.  Give  an 
example  of  each. 

5.  Explain  the  difference  between  a  participle  and  a  participle 
adjective.     Give  in  a  sentence  an  example  of  each. 

6.  Write  a  complex  interrogative  sentence.  What  is  the  difference 
between  later  and  latter;  between  rise  and  raise  f 

7.  Analyze: 

"Around  them  rise,  in  pristine  chaos  hurled, 
The  ancient  rocks,  the  secrets  of  the  world." 

8.  In  the  following  sentences  parse  tho  italicized  words; 

"  I  dare  do  all  that  may  become  a  ma?i; 

Who  dares  do  more  is  none^^^ 
*^He  sailed  north  a  hundred  miles  the  first  ifay." 

My  friend  having  gone,  I  am  alone. 

9.  Correct  the  following  sentences,  giving  the  reasons  for  correction: 

(a)     Peace  of  mind  is  easier  lost  than  gained. 
(6)     His  brothers  offense  is  not  his. 

(c)  The  work  has  been  finished  last  week. 

(d)  He  laid  down  to  rest. 

(e)  There  remain  two  points  to  be  settled. 

10.  When  are  the  parts  of  a  compound  word  separated  by  a  hyphen? 
What  classes  of  adjectives  are  not  compared?  What  verbs  are  followed 
by  an  adjective?  When?  Write  a  sentence  containing  the  verb  sit  in 
the  future  perfect  tense;  one  containing  set  in  thQ  same  tense. 


269* 


GEOGRAPHY. 


1.  Locate  the  following,  and  tell  for  what  each  is  distinguished: 
Mecla,  Halifax,  Clyde,  Columbia,  Magellan.* 

2.  Beginning  at  the  north,  name  the  waters  which  surround  and 
penetrate  the  coast  of  Europe. 

3.  Name  and  locate  the  highest  two  mountain  ranges  in  each  grand 
division  of  the  earth. 

4.  Name  the  States  that  are  drained  to  any  extent  by  the  Ohio 
River. 

5.  Name  and  locate  the  chief  city  of  each  State  which  has  an  Atlantic 
seaport,  naming  also  the  seaport. 

6.  Name  and  locate  the  principal  countries  with  which  San  Fran- 
cisco trades,  naming  the  articles,  and  stating  whether  exported  or 
imported, 

7.  Trace  a  water  route  from  Sacramento  to  the  largest  city  of 
Europe. 

8.  Name  the  country  producing  most  silk;  most  wine;  most  tea; 
most  coal;  most  valuable  timber. 

9.  Name  and  locate  the  capitals  of  the  countries  of  Europe. 

10.  Give  the  boundaries  and  width  in  degrees  of  each  zone.  Whence 
result  the  zones? 


HISTORY   OF   THE   UNITED   STATES. 

1.  Name  three  Spanish  settlements  in  America;  three  English  set- 
tlements; three  French  settlements;  one  Swedish  settlement. 

2.  Name  five  colonies  that  were  settled  on  account  of  religious  per- 
secution.    State  where  and  by  whom  each  was  settled. 

3.  What  was  the  Eoston  Port  Bill?     Why  was  it  passed? 

4.  Give  an  account  of  Nullification  in  South  Carolina.  How  was 
the  diffieulty  settled? 

5.  Give  an  account  of  President  Jackson's  and  President  Tyler's 
action  regarding  the  United  States  Bank. 

6.  What  were  the  causes  of  the  Mexican  War?  How  long  did  it 
last?  During  whose  administration  did  it  occur?  Give  the  terms  of 
the  treaty  by  which  it  was  ended. 

7.  Name  the  States  that  passed  the  ordinance  of  secession. 

8.  Give  a  short  statement  of  the  action  of  England  during  the  War 
of  Secession;  of  France;  of  Russia. 

9  What  difiienlties  have  arisen  between  the  United  States  and 
England,  France,  and  Spain,  since  1789? 

10.  Name  four  inventions  of  great  importance  that  have  been  made 
by  Americans  during  the  past  century.  Name  three  of  the  greatest 
American  statesmen;  three  of  the  most  celebrated  American  authors. 


THEORY  AND  PRACTICE  OF  TEACHING. 

1.     What  is  the  difference  between  education  and  learniug?     Between 
education  and  instruction? 
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2.  Enumerate  the  more  important  duties  to  be  performed  on  the  first 
d&y  of  school. 

3.  In  organizing  your  school,  what  provision  would  you  make  for 
securing  order?     Neatness?     Industry? 

4.  Mention   some  of  the  means  by  which  teachers  may  injure  the 
sensibilities  of  children. 

5.  In  what  manner  would  j^ou  make  use  of  cards,  charts,  pictures, 
and  objects  in  teaching  primary  reading,  and  for  what  purj^ose? 

6.  Give  an  outline  of  a  course  of  lessons  in  number  for  a  primary 
school. 

7.  Name  some  of  the  more  important  advantages  of  natural  history 
as  a  study  for  children,  when  properly  taught? 

8.  How  would  you  stimulate  j-our  pupils  to  study  thoroughly  the 
subject  matter  of  a  reading  lesson? 

9.  Give  an  outline  of  a  course  in  language  and  grammar  adapted  to 
a  first  grade  or  grammar  school. 

10.  In  what  way  would  you  cultivate  self-reliance  in  pupils? 


ALGEBEA. 

1.  Define  the  terms  of  an  algebraic  quantity;  similar  terms;  resid- 
ual; reduction  of  an  equation;  exponent. 

2.  From  Sa^c—Uaby+laV  take  9a'^c~-Uaby+l^a^b\  and  explain  the 
operation. 

3.  Simplify  the  fraction -^ . 


m^ — ?r 


-+1 


4.  What  is  the  least  common  multiple  of  m^ — 4,  zm — 2z,  and  m^'^2m? 
Find  the  greatest  common  divisor  of  Sa^b — 9a^c — ISa-mz^  and  b'^c — 3bc^ — 
6bcmz. 

5.  0/  a  detachment  of  soldiers,  f  are  on  actual  duty,  i  ax-e  sick,  ^  of 
the  remainder  absent  on  leave,  and  the  rest,  which  is  380,  have  desex'ted. 
What  was  the  number  of  men  in  the  detachment? 

6.  What  fx-action  is  that  whose  numerator  being  doubled,  and  its 
denominator  increased  by  7,  its  value  becomes  f ;  but  the  denominator 
being  doubled,  and  the  numerator  increased  by  2,  the  value  becomes  f  ? 

7.  What  is  the  square  root  of  a^—6a^c  —  l^a'^c'^^20a'^c^+lba^c^~6a(^ 
+c«? 

8.  The  difference  of  two  numbers  is  6,  and  the  sum  of  their  squares 
is  50.     What  are  the  numbex's  ? 

9.  Prove  that  any  quantity  having  a  negative  exponent  is  equal  to 
the  recipi'ocal  of  that  quantity  with  an  equal  positive  exponent. 

10.  A  carpenter  agreed  to  live  with  a  farmer  during  the  Winter,  on 
the  condition  that  for  every  day  he  worked  he  should  receive  $1  50,  and 
for  every  day  he  was  idle  he  should  forfeit  65  cents.  At  the  expiration 
of  129  days  they  settled,  and  the  carpenter  received  nothing.  How 
many  days  did  he  work,  and  how  many  was  he  idle? 
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PHYSIOLOGY. 

1.  Desci^be  the  skull.     In  which  portion  of  it  is  the  most  important 
part  of  the  brain  placed?     Why? 

2.  •  What  is  the  diaphragm?     Describe  it. 

3.  Why  are  some  of  the  muscles  voluntary  and  others  involuntary 
in  their  action? 

4.  Describe  the  stomach.     What  change  does  the  food  undergo  while 
in  the  stomach? 

5.  Mention  some  of  the  conditions  which  tend  to  promote  the  most 
perfect  digestion. 

6.  Name  the  respiratory  organs.     Describe  the  lungs. 

7.  Describe  the  larynx.     What  are  the  principal  agents  in  the  forma- 
tion of  sounds? 

8.  What  is  the  cause  of  stammering?     How  may  it  be  cured? 

9.  Describe  the  cuticle  and  cutis  vera.     Give  two  reasons  wh}*"  fre- 
quent bathing  is  necessary, 

10.  Of  what  does  the  lachrymal  appax-atus  consist?     Describe  th© 
nasal  duct. 


NATUEAL   PHILOSOPHY. 

1.  What  are  the  pi-inciples  of  the  electric  telegx'aph  ? 

2.  What  is  dispersion  of  light?     How  can  it  be  shown? 

3.  What  is  a  self-lummous  body?  Mention  three  self-luminous  bodies. 

4.  What  is  ventilation  ?     Is  it  sufficient  for  the  ventilation  of  a  room 
to  simply  admit  fresh  air? 

5.  Why  does  heated  air  rise?     Prove  that  the  air  of  a  room  is  wax'mer 
near  the  ceiling  than  near  the  floor. 

6.  What  is  the  universal  effect  of  heat  upon  bodies? 

7.  When  does  it  x-ain?     Why  does  it  rain  in  mountair 
more  than  in  low  lands? 

8.  When  is  the  breath  visible? 

9.  Give  examples  of  brittle,  malleable,  and  ductile  bodies. 

10.     Why  may  heavy  stones  be  lifted  in  water,  while  on  dry  land  they 
can  scarcely  be  moved  ? 


mountainous  countx'les 


CONSTITUTION    OF    THE    UNITED    STATES    AND    OF    CAL- 

IFOENIA. 

1.  What  persons  are  eligible  to  the  office  of  United  States  Eepre- 
sentative? 

2.  By  what  process  can  a  bill  of  Congress  become  a  law? 

3.  How  may  amendments  be  added  to  the  Constitution  of  the  United 
States? 

4.  In  whom  is  the  judicial  power  of  California  vested? 

5.  Name  three  powers  of  the  Governor  of  the  State. 


SCHOOL    LAW. 
1.     Name  five  powers  and  duties  of  the  State  Board  of  Education. 
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2.  What  persons  are  eligible  to  the  office  of  School  Superintendent? 

3.  Who  may  be  admitted  to  public  schools?  . 

4.  Of  what  does  the  District  Library  Fund  consist? 

5.  To  whom  may  life  diplomas  be  issued?     To  whom  may  educa- 
tional diplomas  be  issued? 


PENMANSHIP. 

[Applicants  may  answer  according  to  either  the  P.,  D.  &  Ss  System  or  the 

Spencerian  System,'] 


1. 
2. 
3. 
4. 
5. 


Write  the  small  letters  in  groups,  arranged  according  to  height. 
Name  three  particulars  to  be  observed  in  writing  words. 
Give  a  rule  for  the  height  of  letters;  one  for  spacing. 
Describe  the  elements  used  in  writing. 
Describe  the  principles  used. 


NATURAL    HISTOEY. 

1.  What  are  vertebrates?     Name  two  of  each  kind  of  vertebrates. 

2.  Describe  a  mollusk.  Name  some  of  the  principal  moliusks  found 
in  the  United  States. 

3.  Name  the  order  to  which  each  of  the  following  animals  belong, 
and  the  portion  of  the  globe  it  inhabits:  giraife,  emir,  crocodile,  whale, 
and  beaver. 

4.  What  is  the  difference  between  a  horse  and  a  pig?  Between  a  pig 
and  an  ox? 

6,  Into  what  orders  are  birds  divided?  Which  order  is  the  most 
useful  to  man? 

6.  Describe  sepal,  petal,  perianth,  stamen,  pistil. 

7.  What  are  stem  leaves?  radical  leaves?  alternate  leaves?  opposite 
leaves?  whorled  leaves? 

8.  Name  and  describe  the  parts  of  a  seed. 

9.  What  are  the  principal  functions  of  leaves?  of  roots?  of  the 
bark? 

10.  What  is  the  difference  between  an  apple  tree  and  a  palm  tree? 


COMPOSITION. 

1.  Name  and  define  figures  of  speech. 

2.  Explain  the  following  terms;  obscurity,  ambiguity,  redundancy, 
pleonasm,  tautology. 

3.  Name  G.ve  requisites  for  clearness  of  style. 

4.  Explain  the  difference  between  wit  and  humor.  Name  authors  dis- 
tinguished for  these  qualities. 

5.  What  is  meant  by  the  sublime  in  writing?  by  the  beautiful?  Give 
short  quotations  illustrating  each.  Write  a  composition  of  not  less  than 
one  page  on  one  of  the  following  subjects: 
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Influence  of  Education. 
Intellectual  Excitements. 
Patriotism. 
Physical  Education. 
Progression  in  Teaching. 


1. 
2. 
3. 

4. 
5. 
6. 

7. 

8. 

9. 

10. 


EEADING, 

What  faults  produce  inarticulate  reading? 
What  faults  produce  monotonous  reading? 
What  IS  meant  by  good  elocution?  ^ 

W  Jat  IZ^l'^^^f  *^'  ^^^y  "*^«^  ^^  ^^^'^'^^d  in  reading? 
Whal ;:  stVntgT^^  '^^"^^°  enunciation  and  articufation? 

What  is  inflection? 
What  is  modulation? 

(Twenty.five  credits  the  maximum  for  oral  exercises) 


SPELLING,     ; 


1.  Periphery. 

2.  Crucible. 

3.  Bullion. 

4.  Pyrites. 

5.  Pumice. 

6.  Stereotype. 

7.  Gyration, 

8.  Hemorrhage. 

9.  Parasite. 

10.  Symphony. 

11.  Eccentric. 

12.  Lachrymose. 

13.  Saccharine. 

14.  Auxiliary, 

15.  Crochet. 

16.  Piazza. 

17.  Lucretia. 

18.  February. 

19.  Shrieked. 

20.  Criticize. 

21.  Caoutchouc. 

22.  Phlegm. 

23.  Ticissitude, 

24.  Gorgeous. 

25.  Premature. 

26.  Oxygen. 

27.  Capillary. 

35*— (») 


28.  Lymphatic. 

29.  Temperature. 

30.  Collegiate, 

31.  Judicious. 

32.  Alleghany. 

33.  Tuolumne. 

34.  Suisun. 

35.  Deficiency. 

36.  Enveloped. 

37.  Diaphragm, 

38.  Tortoise. 

39.  Excessive. 

40.  Seized. 

41.  Avaricious. 

42.  Financial. 

43.  Laudanum. 

44.  Emphasis. 

45.  Yacht. 

46.  Transient. 

47.  Specie. 

48.  Demeanor, 

49.  Essential. 

50.  Necessary. 

51.  Neutralize. 

52.  Mechanism. 

53.  Peculiar. 

54.  Hemisphere. 
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55.  Familiar. 

56.  Symptoms. 

57.  Conscious, 

58.  Eeigning. 

59.  Elixir. 

60.  Chivalrj. 

61.  Licorice. 

62.  Syllogism. 

63.  Hypocrite. 

64.  Synthesis. 

65.  Tyrannize. 

66.  Hosiery. 

67.  Solecisna. 

68.  Frontispiece. 

69.  Logarithms.    . 

70.  Obsequies. 

71.  Eucharist. 

72.  Eulogize. 

73.  Scurrilous. 

74.  Rheumatism. 

75.  Escutcheon. 

76.  Sovereign. 

77.  Honeycomb. 


78.  Perquisite. 

79.  Servilely. 

80.  Courtesy. 

81.  Cynosure. 

82.  Sj^nedoche. 

83.  Nuisance. 

84.  Gauge. 

85.  Surcingle. 

86.  Ecstacy. 

87.  Precedent. 

88.  President. 

89.  Orrery. 

90.  Curricle. 

91.  Satellite, 

92.  Mediterranean. 

93.  Mortise. 

94.  Eecipe. 

95.  Parricide. 

96.  Malleahle. 

97.  Dentifrice. 

98.  Excruciating, 

99.  Unparalleled. 
100.  Corollary. 


DEFINING. 

1.  What  is  word  analysis?     What  is  a  Latin  primitive  word? 

2.  Add  to  the  woi*d  satire  a  suffix  making  it  a  verb;  one  making  it  a 
noun;  one  making  it  an  adjective.  Which  of  these  suffixes  are  Latin 
and  which  English? 

3.  Name  an  English  prefix  meaning  on  or  in;  one  meaning  to  make; 
two  meaning  not;  one  meaning  wrong  or  wrongly.  Illustrate  the  use  of 
each. 

4.  Analyze  and  define  only,  creative,  dishonorably ,  inexpressible,  seep' 
ticism. 

5.  Combine  and  define  nation +al+ify,  com'merce-\-ial,  benign +ity, 
un ~\-educate+ed,  un  +health~\-y. 


MUSIC. 


1.  What  effect  is  produced  by  placing  two  dots  after  a  note? 

2.  Between  what  numbers  do  the  semitones  occur  in  the  major  scale? 
In  the  minor  scale? 

3.  Give  the  signatures  of  the  following  scales:    F,  G,  and  D. 
What  is  the  use  of  a  sharp?     A  flat?     A  natural? 
Name  the  different  kinds  of  time. 

What  sign  is  used  to  denote  accent?     To  denote  repetition? 
Name  the  different  kinds  of  rests.     Give  an  example  of  each. 
Define  the  following  terms:     Allegro j  andante;  crescendo;  stac- 


4. 
5. 

6. 
7. 
8. 
cato. 
9. 
10, 


What  is  the  use  of  the  bar?     The  double  bar? 
What  is  the  trill?     The  turn? 


275* 
DRAWING. 

I:  ^r\tTir,u7^:::zii^^^^^^         --- drawing? 

^  3.     What  are  constroSn  E?     Illf  w  *  flT^-'^^  "«^<J  '^  '^''awini 
figure  requiring  construction  line/       ^"""*'^t«  ^^^'^  »««  by  drawing  a 

in  perspe'c t;;:?"''"^^^'^^"^  •^''^^^"S  '  "    ^^w  do  horizontal  lines  appear 
u.Ls^^.i^Sl^rtn"^^^'-^^^^*^-    ^^  -<^^-t«  to  be  given 
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LIST  OF  HOLDERS  OF  STATE  CERTIFICATES  AND  DIPLOMAS, 

In  full  force  and  effect  November  1st,  1875. 


Life  Diplomas. 


Name. 


"When  issued. 


...    November  11,  1871. 
Abbot,  Warren - November  11,  1871. 


Allen,  L.  D 

AUsopp,  J.  P.  C 

Ames,  Charles  G 

Anderson,  J.  W 

Anderson,  Mrs.  O.  A... 

Atwood,  Mrs.  C.  L 

Austin,  Miss  Minnie  F 


Bagnall,  John 

Eailey,  C.  P 

Baker,  George  F - 

Baldwin,  Miss  Nellie 

Barr,  Miss  Sara  A 

Batchelder,  H.  T 

Beals,  Mrs.  O.  R 

Benjamin,  C.  V 

Bennett,  Miss  Mary  H.. 

Bernard,  Miss  A.  S 

Black,  Samuel  T 

Blake,  Charles  M 

Bodwell,  Miss  Mary  L.. 

Bolander,  H.  N 

Bradley,  Theodore...... 

Braly,  John  H 

Brodt,  A.W 

Brown,  George 

Brown,  F.  R 

Brown,  Miss  S.  L 

Buckman,  F.  S.  S 

Bunnell,  George  W 

Burke,  Lizzie  K.. 


November  25,  1869. 
November  25,  1869. 
December  15,  1868. 
November  28,  1873. 
November  29,  1867. 
December  27,  1866. 

November  29,  1867. 
December  15,  1868. 
June  21,  1873. 
January  5,  1875. 
November  28,  1873. 
November  28,  1873. 
June  3,  1872. 
June  3,  1872. 
June  22,  1874. 
January  5,  1875. 
December  13,  1872. 
June  22,  1874. 

December  27,  1866. 

December  15,  1868. 

December  27,  1866. 

November  25,  1869. 

March  14,  1871. 

December  27,  1866. 

July  5,  1867. 

June  22,  1874. 

June  1,1875. 

December  27,  1866. 

November  28,  1873. 


Campbell,  Miss  C.  C 

Campbell,  F.  A 

Carlton,  H.  P 

Casebolt,  Miss  M.  A.. 


December  13, 1872. 
November  28,  1873. 
June  8,  1866. 
June  3,  1872. 
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I/ife  Diplomas — Continued. 


Castelhun,  Mies  Maria  A. 
Chalmers,  Miss  Annie  B.. 

Chapman,  M.  Y 

Chestnutwood,  Jno.  A..  .., 

Childs,  C.  W : 

Clapp,  Mrs.  L.  K 

Clark,  Dorcas 

Clark,  Mary  E 

Clark,  Miss  H.  M 

Clark,  L,R 

Clark,  M.  C , 

Cleveland,  Miss  E.  A 

Coe,  Eli  G 

Conklin,  E.  B 

Cook,  Mrs.  P 

Cook,  Miss  Hannah , 

Cottle,  Melville ... 

Craven,  Andrew  F 

Crawford,  Mrs.  J.  F., ...... 

Cross,  C.  W 

Crow  hurst,  Wm 

Crowell,  C.  H 

Cummings,  C.  C 


D'Arcy,  Miss  M.  E 

Davis,  Mrs.  Jmogene  W. 

Deane,  Mrs.  M ., 

Deetkin,  Mrs.  Lizzie  G.. 

Denman,  James 

Dodge,  W.  C 

Dooner,  John 

Drake,  A.  J 

Duane,  Mrs.  A.  S 

DuBois,  Mrs.  A.  B......... 


Eickhoff,  J.  Henry., 


Farley,  A.  J 

Field,  Miss  Carrie  P 

Finch,  J.  B 

Fitzgerald,*  A.  L ; 

Foster,  Mrs.  J.  A 

Foster,' Mrs.  Emily 

Fowler,  Miss  Laura  T 

Freman,  G.  N 

Fry,  W.  H 

Fuller,  A.  L 

Furlong,  N.  (revoked  1873). 


Digitized  by 


June  22,  1874. 
January  5,  1875. 
June  3,  1872. 
February  17,  1873. 
May  27,  1868. 
December  15,  1868. 
November  29,  1867. 
November  29,  1867. 
December  27,  1866. 
July  12,  1870. 
June  1,  1875. 
June  3,  1873. 
March  14,  1871. 
March  14,  1871. 
March  9,  1870. 
November  28,  1873. 
May  21,  1869. 
June  22.  1874. 
June  22, 1874. 
January  5,  1875. 
June  1,  1875. 
February  17,  1873. 
December  27,  1866. 

December  13, 1872. 
January  5,  1875. 
June  13,  187L 
June  22,  1874. 
December  27,  1866. 
June  22,  1874. 
January  5,  1875. 
March  14,  1871. 
June  3, 1872. 
December  15,  1868. 

November  28,  1873. 

December  13,  1872. 
June  1, 1875. 
November  11,  1871. 
November  11,  1871. 
November  28,  1873. 
June  22,  1874. 
December  15,  1868. 
January  5,  1875. 
December  13,  1872. 
November  25,  1869. 
June  13,  1871. 

Google 


278* 
Life  Diplomas — Continued. 


Kame. 


Gates,  Freman 

Gabriel,  Mrs.  C.  E 

Gorman,  W.  J 

Goodrich,  A.  fl..... 

Graf,  Miss  Minnie 

Granger,  W.  N 

Grant,  Miss  Ella  G 

Grant,  Miss  Helen  A.. 

Gray,  Jno.  C 

Greer,  Miss  Jane  B 

Griffith,  Mrs.  Aurelia.. 

Gunn,  Miss  S.  M 

Gwinn,  James  M. 


Hamilton,  Miss  Addie...  . 
Hammond,  Josiah  Shaw. 

Harlon,  James 

Hart,  W.  C 

Henning,  Irving  P 

Herbst,  A ■ 

Higby,  H.  C 

Hill,  Miss  A.  H 

Hill,  Whitman  H 

Hodgdon,  Miss  S.  J 

Hoffman,  Mrs.  Mary  L... 

Hoitt,  Ira  G 

Holbrook,  T.  W.  J 

Holder,  W.  W 

Holmes,  Ahira 

Holmes,  Ellis  H 

Houghton,  Miss  E.  W.... 

Howe,  H.  H 

Howe,  J.  M • 

Howe,  Converse 

Hucks,  Annie  E -. 

Hudson,  J.  A 

Humphrey,  E,  B 

Humphreys,  Miss  L.  A.. 
Humphreys,  Miss  M.  A.. 

Hunt,  Miss  Carrie  L 

Hurley,  Miss  J.  M.  A 

Hutton,  Chas.  E 


Itseil,  A.  J.. 


When  issued. 


December  13,  1872. 
June  22, 1874. 
February  17,  1873. 
June  20, 1868. 
December  13,  1872. 
May  2,  1868. 
January  5,  1875. 
June  1,  1875. 
May  21,  1869. 
June  1,  1875. 
March  14,  1871. 
June  1,  1875. 
November  11,  1871. 

November  28,  1873. 
November  28,  1873. 
September  24,  1867. 
February  17,  1873. 
June  1, 1875. 
February  17, 1873. 
June  1, 1875. 
February  17, 1873. 
March  14,  1871. 
December  13,  1872. 
November  28,  1873. 
December  27,  1866. 
December  27,  1866. 
November  11,  1871. 
December  27,  1866. 
December  27,  1866. 
December  27,  1866. 
May  27,  1868. 
September  24,  1867. 
June  1, 1875. 
January  5,  1875. 
February  17,1873. 
May  27,  1868. 
June  22,  1874. 
June  22,  1874. 
March  9,  1870. 
November  28,  1873. 
November  28,  1873. 

June  22,  1874. 


Jackman,  Samuel  H ...••    May  9,1870 

Jessup,MissS.A \  ^^'^"^^fj^^  ^^^^' 

Jewett  Miss  Susan  N 1  ^^^^  ^»  1^72. 
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Johns,  Charles  T., 

Johnson,  J.  G 

Jones,  George  W. 


Kennedy,  Kate 

Kennedy,  J.  G 

Kennedy,  W.  W 

Kerehcval,  Miss  Jennie  G. 

Kinne,  H.  C 

Kirkpatrick,  J.  M.. 

Knowlton,  Bbenezer 


Lamb,  Miss  Irene 

Leadbetter,  W.  R 

Leggett,  Joseph 

Leonard,  T.  C 

Levinson,  Miss  Eosa... 

Levy,  Daniel 

Lighthall,  G.  E 

Littlefield,  J.  D 

Loomis,  Miss  Amanda. 

Lovett,  C.  M 

Lubeck,  Mrs.  Julia  M... 

Lucky,  W.  T 

Lynch,  Miss  Frances... 


Mack,  George  C 

Mackajpj,  J.  N 

Makinney,  H.  E 

Mann,  Azro  L 

Manning,  Miss  Agnes  M., 

Marks,  Bernhard 

Marriner,  R.  K 

Marsh,  Mrs.  S.  W 

McBride,  H.  E 

McCarty,  A.  F 

McChesney,  J.  B..... 

McDonald,  A.  H.... 

McDonald,  Mrs.  A.  H 

McDonald,  W.P 

McFadden,  Miss  Agnes... 

McFadden,  W.  M 

Menefee,  C.  A 

Metzger,  C.  L 

Middleton,  Mrs.  Eliza  F... 

Miller,  Miss  Ora  E 

Milletle,  Percival  C 

Milliken,  Mrs.  Ellen  A.... 


Digitized  by 


November  11,  1871. 
March  9,  1870. 
November  11,  1871. 

November  29,  1867. 
November  11,  1871. 
November  11,  1871. 
November  25,  1869. 
June  3,  1872. 
November  25,  1869. 
December  27, 1866. 

November  28,  1873. 
July  12,  1870. 
June  3,  1872. 
December  27, 1866. 
June  3,  1872. 
November  28,  1873. 
March  14,  1871. 
December  27, 18Q6. 
December  15,  1868. 
January  5,  1875. 
January  5,  1875. 
November  29,  1867. 
December  27,  1866. 

December  27,  1866. 
December  13, 1872. 
December  15, 1808, 
November  29,  1867. 
November  28,  1873. 
June  8,  1866. 
December  27, 1866. 
June  13,  1871. 
January  5,  1875. 
January  5,  1875. 
July  5,  1867. 
December  15,  1868. 
January  5,  1875. 
January  5,  1875. 
January  5,  1875. 
March  14,  1871. 
November  11,  1871. 
January  5,  1875. 
June  1,  1875. 
November  28,  1873. 
March  14,  1871. 
November  28,  1873. 


Google 
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Name. 


Minns,  George  W 

Moore,  John  A 

Morgan,  Mrs.  L.  A 

Morrill,  Joseph  0 

Morris,  George  F 

MorriSj  N.  Z 

Morse,  Augustus,  Jr.... 
Murphy,  Miss  Mary  M. 
Myrick,  Thomas  S 

Nelson,  Henry  A 

Nicholson,  Thomas 

Nutting,  IL  N 

O^Connor,  Joseph 

O'Dwyer,  James 

Olinger,  A.  F 

Otis,  James 

Overend,  Miss  Lizzie.,. 

Parker,  Miss  Jean 

Pascoe,  Miss  Mary  I.... 

Peck,  George  H 

Pelton,  John  C 

Penwell,  S.  A 

Phelps,  Mrs.  M.  W 

Potter,M.  B 

Powell,  Miss  Elizabeth 

Power,  Frank 

Prescott,  Miss  D.  8 

Preston,  B.  M 

Price,  Caroline 

Prior,  Philip 

Eandall,  A.  H 

Rattan,  Volney 

Eeed,  li,  W 

Reynolds,  Mrs,  F.  E..,. 

Rose,  T.  H 

Rousseau,-  E 

Rowe,  Miss  A.  A 

Rowell,  W.  K 

Sanders,  W.  A 

Sankey,  M.  J 

Sehellhous,  E.  J 

Shaw,  Miss  B.  A 

Shearer,  S.  M 


"When  issued. 


June  8,  1866. 
March  14.  1871. 
December  13, 1872. 
September  24,  1867. 
September  24,  1867. 
November  28,  1873. 
November  29,  1867. 
June  1,  1875. 
December  27, 1866. 

March  14,  1871. 
June  22,  1874. 
December  27, 1866. 

March  14,  1871. 
June  22,  1875. 
December  13, 1872. 
November  28,  1373. 
November  28,  1873. 

March  14,  1871. 
June  3,  1872. 
June  1,  1875. 
December  27,  1866. 
June  20,  1868. 
Jane  22,  1874. 
March  14,  1871. 
June  1,  1875.     ♦ 
November  li;  1871. 
March  14,  1871. 
May  21,  1869. 
November  29,  1867. 
March  14,  1871. 

June  19,  1868. 
June  22,  1874.  ^ 
July  12,  1870. 
December  13,  1872. 
June  20,  1868. 
May  21,  1869. 
February  17,  1873. 
December  27,  1866. 

May  21,  1869. 
January  5,  1875. 
May  21,  1869. 
June  3,  1872. 
December  13,  1872. 
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Shearer,  Mrs.  C.  O , 

Sherman,  Fannie  M 

Shipley,  J.  C 

Short,  Miss  Julia  B 

Sibley,  J.  M 

Simon,  Miss  Frances 

Simonton,  George  W 

Slavan,  Miss  A.  E 

Smith,  Miss  Annie 

Smith,  Miss  Carrie  L... , 

Smith,  Miss  Jennie , 

Smith,  W.  A.  C , 

Smith,  Miss  Jennie ..,, 

Southworth,  Mrs.  B.  A 

Standeford,  Mrs.  N.  D 

Steel,  Thomas  H ; 

Stevens,  Stephen  C.  (revoked  1873), 

Stincen,  Miss  Alice  M 

Stone,  H.  P 

Stone,  D.  C 

Stone,  Mrs.  B.  H , 

Stowell,  Fannie  A 

Stowell,  Miss  M.  E 

Stowell,  Miss  P.  M \ 

Stratton,  James 

Sullivan,  Miss  Kate , 

Sumner,  J.  H 

Swett,  John ;.... 

Swett,  Mrs.  Mary  L 

Swezey,  S.  L  C 


Tait,  George 

Taylor,  Robert 

Temple,  Miss  Emma.  .. 
TempIeton,Miss  L.  S.... 

Templeton,  M,  L 

Thompson,  Miss  Helen. 

Thurber,  A , 

Thurston,  E.  T 

Trafton,  Dr.  A 


TJpham,  Isaac. 


Walsh,  Miss  Nellie  E., 

Warren,  C.  G 

Warren,  R,  B 


36*— (9) 


November  28,  1873. 

June  1,  1875. 

November  28,  1873. 

June  1,  1875. 

December  27,  1866. 

December  13,  1872. 

December  27,  1866. 

June  3,  1872. 

May  27,  1868. 

December  13,  1872. 

June  3,  1872. 

June  19,  1868. 

June  22,  1874. 

December  15, 1868. 

June  1,  1875. 

January  5,  1875. 

March  14,  1871. 

November  28,  1873. 

March  14,  1871. 

December  27, 1866. 

November  28,  1873. 
June  22,  1874. 
June  3,  1872. 
June  3,  1872. 
December  27,  1866. 
June  3,  1872. 
November  28,  1873. 
September  24,  1867. 
December  27, 1866. 
November  29,  1867, 

December  27,  1866. 
December  27,  1866. 

November . 

December  13,  1872. 
November  29,  1867. 
June  3,  1872. 
November  11,  1871. 
May  21,  1869. 
November  11,  1871. 

May  21,  1869. 

June  1,  1875. 
November  25,  1869. 
July  12,  1870. 


Digitized  by 


Google 
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Name. 


Waterman,  S.  D 

Watson,  Mrs.  C.  R 

Watson,  Miss  Mary  J 

Watkins,  Emory 

Watson,  B.  J 

Watson,  Miss  Lizzie  J 

Weir,  Miss  Sarah  J 

Wells,  Mrs,  Laura  H 

Wermuih,  Hamilton 

Wheelock,  Mrs.  D.  B 

White,  Silas  A ,.... 

White,  T.  B 

White,  William.,,. 

White,  Miss  Louisa  B....,- 

Williams,  W.  J.  G 

Wilson,  H.  E 

Wilson,  Jas.  K 

Wood,  Mrs.  E.  A 

Woodruff,  Miss  Frances  A.. 
Woodworth,  Mrs.  Janette  E 

Yates,  W.  A 


When  issued. 


November  11,  1871. 
December  13,  1872. 
June  3,  1872. 
January  5,  1875, 
June  1,  1875. 
June  22,  1874. 
December  15,  1868. 
March  14,  1871. 
March  14,  1871. 
November  28,  1873. 
November  11,  187L 
December  13,  1872. 
June  20,  1868. 
January  5,  1875. 
November  25,  1869, 
March  14,  1871. 
June  1,  1875. 
June  3,  1872. 
July  12,  1870. 
June  1,  1875. 

June  22,  1874. 


Educational  Diplomas. 


Name. 


Abies,  Thomas  J 

Adams,  W.  J 

Aldrich,  Abbie  F 

Alderson,  Miss  M.  J 

Alexander,  Mary  J. 

Ames,  Martha 

Anderson,  G.  A 

Ashbrook,  M.  Y 

Ashbrook,  T,  P 

Ashley,  Miss  Julia  Y... 
Ashton,  Mrs.  N,  Jennie 
Ayers,  Mary  J 

Babeoek,  William  S 

Baker,  Samuel  D 


Expires. 


June  27,  1880. 
January  20,  1879. 
April  6,  1878. 
May  17,  1881. 
August  29,  1880. 
May  13,  1879. 
July  9,  1876. 
July  16,  1876. 
June  13,  1877. 
February  11,  1879. 
March  22,  1881. 
March  22,  1881. 

January  4,  1881. 
August  28,  1881. 
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Banks,  Jerome 

Bai'bonr,  Aron  0 

Barnard,  Miss  Abbie  S.,.. 
Barthelow,  Mrs.  A.  W.... 

Beck,  Mrs.  N.  B 

Bennett,  Miss  Mary  H.... 

Betancue,  Miss  Lizzie 

Biggs,  Thomas 

Bightmire,  S.  A 

Bissell,  Joseph 

Bloomer,  A.  C 

Boardman,  0.  F 

Bolton,  Miss  H 

Bonnard,  Miss  Eureka  A. 

Boynton,  Miss  Kate 

^ragg,  Mi^  M.  J 

Breschen,  Seraphine 

Brier,  K.  W 

Brigham,  Miss  Fannie  E.. 
Brigham,  Miss  Julia  P.... 

Brophy,  M 

Brophy,  M 

Brown,  A.  G 

Brown,  Miss  J.  B 

Brown,  Sarah  E 

Brown,  J.  B 

Brown,  George  J 

Brumsiey,  Miss  M.  I , 

Bryant,  Miss  Annie 

Buckman,  F.  S.  S , 

Bugby,  Mrs.  B.  N 

Bunnell,  Mrs.  Alice 

Burko,  Lizzie , 

Bush,  Mrs.  E.  A 


Campbell,  Amy  T 

Carr,  Ezi*a 

Case,  E.  L 

Caste Ihun,  Miss  Mary  A., 
Chalmers,  Miss  Annie  B., 

Chase,  Miss  Carrie  M 

Chesnutwood,  Mrs.  J.  A. 

Ciprico,  Miss  Anita  C 

Clark,  M.  C 

Clark,  W.  J 

Clay,  William  T 

Connolly,  J,  J 

Cooke,  Miss  Hannah 


Digitized  by 


July  10,  1878. 
December  5,  1880. 
February  3,  1878, 
April  15,  1877. 
June  5,  1880. 
January  20,  1879. 
December  13,  1879. 
June  27,  1880. 
September  22,  1881. 
August  30,  1879. 
November  7,  1880. 
November  13,  1875, 
October  4,  1877. 
May  17,  1881, 
May  31,  1881, 
February  19,  1880. 
July  18,  1880. 
September  30,  1877. 
July  10,  1878. 
October  22,  1876. 
June  16,  1877. 
May  22,  1880. 
August  27,  1876, 
March  22,  1879. 
April  8,  1877. 
January  10,  1880. 
December  5,  1880. 
April  10,  1881. 
March  22,  1879. 
April  6,  1878. 
March  24,  1880. 
April  6,  1878. 
November  27,  1878. 
September  22,  1881. 

March  13,  1881. 
September  16,  1876. 
May  22,  1880. 
October  8,  1876. 
May  27,  1877. 
November  25,  1877. 
July  22,  1879. 
February  8,  1881. 
March  5,  1876. 
July  10,  1878. 
January  13,  1877. 
June  16,  1877. 
May  27,  1877. 

Google 
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Name. 


Cooper,  Mrs.  F.  A.,.. 

Cory,  Miss  A.  A 

Coulter,  Leonard 

Crane,  Miss  Amanda. 

Crane,  George , 

Craven,  Andrew  F.... 

Crawford,  T.  O 

Crocker,  Miss  L.  H... 

Cross,  C.  W 

Crothers,  Marg.  I 

Crow  burst,  William,. 
Culbertson,  Mary  K.. 
Curragh,  J.  M 


Daniels,  Mrs.  S.  B 

Davidson,  Mrs.  Nannie  S.. 

Davis,  Mrs.  Imogene 

Davis,  J.  T 

Davis,  Miss  Sadie 

De  Nure,  D.  D 

Dolliver,  Miss  Clara  G 

Dooner,  John 

Doud,  Miss  Nettie 

Doj^Ie,  Mrs.  James  A 

Dozier,  A.  W 

Dozier,  Mehnlle 

Drake,  Charles  Milton 

Du  Bois,  John  B 

Duenkel,  William 

Dunbar,  Annie  S 

Dunbar,  S.  G.  S 

Dyer,  James  O 


Edwards,  W.  H 

Eiekhoff,  J.  Henry ; 

Elliott,  Mary  E 

Ellis,  Miss  Mary  C 

Esta brook,  Miss  Mary  A.  H., 

Evans,  Miss  Ellen  A 

Evans,  Miss  Ellen  G 


Fairchild,  Miss  Hattie  M.. 

Fallon,  Joseph  K *..,, 

Feller,  Lorenzo 

Fenton,  H.  W 

Fink,  Miss  A.  P 

Fisk,  Juliet  A 

Flint,  Elmira  T 


Expires. 


August  7.  1881* 
April  10/1881. 
October  15,  1876. 
September  22,  1881. 
November  7,  1880. 
July  10,  1878. 
July  9,  1877. 
July  10,  1878. 
December  13,  1879. 
December  5,  18S0. 
November  9,  1876. 
February  3,  1878. 
July  18,  1880. 

October  5,  1878. 
September  22,  1881. 
May  13,  1879. 
June  13,  1877. 
January  21,  1877. 
May  31,  1881. 
October  28,  1877. 
January  13,  1877. 
July  10,  1875. 
December  13,  1879. 
October  5,  1878. 
April  20,  1878. 
September  22,  1881. 
June  27,  1880, 
July  18,  1880. 
January  10,  1880. 
October  4,  1877. 
November  11,  1877. 

February  8,  1881. 
August  27,  1876, 
April  10,  1880. 
August  28,  1881. 
July  24,  1875. 
December  20,  1876. 
February  5,  1876. 

February  25,  1877. 
June  19,  1877. 
January  4,  1881. 
September  16,  1877, 
January  27,  1877, 
March  22,  1879. 
November  1,  1879. 
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Flint,  Almira  T 

Folger,  Miss  H.  C 

Fonda,  Charles  E 

Foster,  Mrs.  E 

Foster,  Mrs.  Julia 

Fowler,  B.  F 

Fox,  John 

Freman,  G.  N 

Frissell,  Miss  Sarah  E.. 

Furlong,  George 

Furlong,  Eobert 


Gabriel,  Mrs.  C,  E 

Garlick,  J.  P 

Garrison,  Gazona  A... 

Geer,  Emily  F... 

Geis,  S.  W 

Germain,  Miss  Clara.. 

Goepp,  G 

Godfrey,  G.  K 

Gordon,  Wellington,.. 

Gould,  Miss  M.J 

Granger,  F.C 

Grant,  Miss  Ellen  G... 
Grant,  Miss  Helen  A. 
Gray,  Miss  Annie  L.. 
Grear,  Miss  Jane  B — 

Greer,  Miss  C.  B 

Gunn,  Miss  E.  L 

Gunn,  Sarah  W 

Guthrie,  N.L 


Haislip,  Benjamin  F 

Hall,  Miss  Annie  J.. 

Hall,  Miss  F.  M 

Hall,  Maggie  J 

Ham,  Charles  H 

Hamilton,  Miss  Addie 

Hamilton,  Hiram  M , 

Hamilton,  Rev.  Hiram 

Hamilton,  Mrs.  W,  H.  H.. 
Harkness,  Miss  Margaret. 

Hatch,  J.  L 

Hawks,  Miss  Carrie  M 

Hawkins,  J.  O 

Hayes,  John 

Hazen,  P,  J ,,.... 

Henning,  Irving  P , 


October  3,  1880. 
November  27,  1878. 
July  9,  1877. 
February  11,  1877. 
May  2Qy  1876. 
May  17,  1881. 
July  29,  1877, 
August  29,  1880. 
April  6,  1878.     . 
November  11,  1877. 
March  13,  1881. 

January  17,  1880, 
April  10,  1880. 
July  18,  1880. 
June  7,  1881. 
July  10,  1878. 
May  13,  1879, 
January  3,  1879. 
November  19,  1876. 
November  13,  1875. 
January  27,  1877. 
September  16,  1877. 
January  8,  1876. 
December  13,  1879, 
May  31,  1881. 
February  11,  1877. 
December  13,  1879, 
May  13,  1877. 
April  16,  1876. 
May  7,  1876. 

June  7,  1881. 
February  19,  1876. 
February  8,  1881. 
June  27,  1880. 
April  20,  1878. 
October  29,  1876. 
November  7,  1880. 
June  7,  1881. 
December  13,  1879. 
December  3,  1876. 
February  19,  1880, 
December  5,  1880. 
June  27,  1880. 
July  9,  1877. 
November  7,  1880. 
February  19,  1876. 
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Name. 


Hewett,  Roscoe 

Hiatt,  Pleasant 

Higby,  H.  0 

Hoffman,  Mrs.  Mary  L..,, 

Howard,  Emma 

Howe,  Converse 

Howe,  E.  P 

Howell,  S.  S 

Hubbell,  S.  C 

Hughes,  A.  B 

Humphreys,  Miss  L.  A,.. 
Humphreys,  Miss  M.  A... 

Hunt,  B,  E 

Huntsinger,  Mrs.  Jennie., 

Hurley,  Miss  J.  M 

Hutton,  Charles  E 


Ingraham,  B.  E.. 
Itsell,  A.  J 


Jacks,  Miss  Fannie.... 

Jamison,  J.  H.  S 

Janes,  Miss  Emma 

Jay  coax,  Mrs.  A.  S.,.. 

Jenks,  David  W 

Jewett,  Miss  Fidelia.. 
Jewett,  Miss  Annie  S. 
Jewett,  Miss  Fidelia.. 

Johnson,  G.  N 

Johnson,  G.  W 

Johnson,  Joseph  W.... 

Jones,  Addison 

Jones,  J.  T 

Jordon,  John  F 


Keegan,  Miss  Mary  A.. 

Kellogg,  M.  D 

Kelso,  John  R 

Kelton,  Mrs.  Mary  A... 

Kendall,  Sylvia  A... 

Kennedy,  J.  F 

Kerr,  Theodora  T 

Kimball,  C.  A.... 

Kincaid,  Mrs.  Mary  W.. 

Kin^,  Charles  E 

King,  R.  M 

Kingman,  Mrs.  M.  V..., 
Kinkade,  Letitia 


October  5,  1878. 
March  24,  1880. 
January  3,  1879. 
July  22,  1877. 
July  10,  1878. 
March  5,  1876. 
January  20,  1879. 
July  10,  1878. 
January  16,  1878. 
March  24,  1880. 
November  27,  1878. 
November  27.  1878. 
June  27,  1880. 
July  22,  1879. 
July  16,  1876. 
October  15,  1876. 

July  22,  1879. 
December  19,  1876. 

March  22,  1879. 
September  22,  1881. 
December  31,  1875. 
July  22,  1879. 
April  10,  1880. 
December  13,  1879. 
July  9,  1877. 
May  27,  1877. 
December  18,  1880. 
March  24,  1880. 
August  29,  1880. 
September  16,  1877. 
March  11,  1877. 
November  18,  1877. 

April  10,  1881. 
October  22,  1876. 
November  1,  1879. 
June  27,  1880. 
October  3,  1880, 
October  17,  1880. 
October  22,  1876. 
April  10,  1880. 
September  10,  1876. 
March  22,  1879. 
May  13,  1877. 
September  22,  1881. 
August  7,  1881. 
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Klink,  John  F 

Knighton,  William  A. 

Knowlton,  B.  L 

Kottinger,  H.  M 

Kratzer,  Miss  Leila... 


Laiferty,  I.  N 

Lamb,  Miss  Irene... 

Lander,  F.  L 

Laurie,  Mtss  B.  M 

Law,  John  K. 

JjQvy,  Daniel 

Lib  by,  Mrs   Joseph  S... 
Lighte,  Miss  Pauline  S , 

Lillie,  John  B 

LI  Hie,  Miss  Saruh  P 

Lippovvitz,  Max 

Lloyd,  Maiy  A 

Loag,  Emily  T 

London,  J .., 

Loudon,  J 

Lovett,  Charles  E 

Lynch,  Miss  Tillie  S 

Lynch,  W.  F.  B 

Lyser,  Albert 


Magoon,  M^ni.  H... 

Manning,  Miss  Agnes  M. 

Martin,  A 

Martin,  James  M-. 

Marvin,  Miss  A 

Mathews,  Mis.  M.  E 

McArthur,  Miss  Annie.... 

McCarty,  Thomas ..< 

McColgan,  Kate  F 

McCormaek,  Harriet  T.., 

McDonald,  Mrs.  N.  R , 

McDonald,  W.  P 

McDonall,  Mrs.  J , 

McFadden,  John 

McGrlashen,  C.  F , 

McGowan,  Patrick  H , 

McKean,  Lottie 

McKusick,  H.  P 

McManus,  A.  C 

McPhee,  Miss  V.  J 

McReynolds,  Joe 

Mea,  John  F 


August  7,  1881. 
January  4,  1881. 
April  10,  1881. 
February  10,  1878. 
May  17,  1881. 

June  27,  1880. 
April  20,  1878. 
November  1,  1879. 
January  20,  1879. 
July  22,  1879. 
July  10,  1878. 
July  23,  1876. 
August  28,  1881. 
December  5,  1880. 
September  16,  1877. 
August  29,  1880. 
September  22,  1881. 
April  2,  1876. 
November  27,  1878. 
September  22,  1881. 
July  10,  1878. 
December  18,  1879. 
January  4,  1881. 
February  19,  1880. 

March  22,  1879. 
April  29,  1877. 
February  25,  1877. 
January  4,  1881. 
June  27,  1880. 
August  29,  1880. 
September  16,  1877. 
July  9,  1877. 
October  5,  1878. 
August  20,  1876. 
December  20, 1875. 
January  22,  1880. 
March  24,  1880. 
December  18,  1880. 
July  10,  1878. 
March  24,  1880. 
August  29,  1880. 
September  22,  1881. 
July  16,  1876, 
March  22,  1879. 
November  18,  1877. 
June  7,  1876. 
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Name. 


Meagher,  John  F 

Merritt,  Julia  B 

Meizger,  C.  L 

Middleton,  A.  W 

Middleton,  Mrs.  Eliza  F..< 

Miles,  Mrs.  E.  S 

Miller,  John 

Miller,  Lafayette , 

Miller,  Mies  N.  J 

Miller,  John  H 

Milliken,  Mrs.  B.  A 

Minta,  Wesley 

Mitchell,  Miss  Fannie 

Mondram,  F,  V.  C 

Montgomery,  Miss  A.  S... 

Moore,  Mrs.  B.  F 

Morgan,  Eiehard 

Morris,  Henry  Z ,.. 

Murphy,  Miss  Mary 


Norman,  L.  F, 


O'Connor,  Miss  Maria 

O'Laughlen,  Mrs.  Nellie.. 

Oliver,  A.  W 

Oliver,  Mrs.  C.  F 

Ormstrong,  Flora  S 

Otis,  C.  W 

Overend,  Miss  B 

Owens,  Miss  Nellie  M 

Owen,  Miss  Georgie 


Page,  Miss  Lizzie 

Palmer,  Miss  E.  M 

Parker,  James  L 

Parker,  Flora  A 

Peachy,  Thomas  G 

Peadry,  Frank  A 

Pearce,  Miss  Carrie 

Peek,  A.  W 

Pedler,  F.  A 

Pendegast,  H.  B 

Penwell,  Mrs.  L.  M 

Powell,  David 

Powell,  Miss  Elizabeth. 

Prag,  Mrs.  Mary 

Pratt,  Miss  Mary  B 

Putnam,  J.  E 


Expires. 


April  10,  1880. 
March  24,  ]880. 
September  16,  1877. 
October  4,  1877, 
October  4,  1877. 
June  7,  1881. 
April  8,  1877. 
April  8,  1877. 
November  25,  1877. 
October  3,  1880. 
July  22,  1877. 
November  7,  1880. 
October  22,  1876. 
July  9,  1877. 
May  17,  1881. 
July  10,  1878. 
August  7,  1881. 
November  II,  1877. 
February  25,  1877. 

August  7,  1881. 

March  8,  1879. 
November  7,  1880. 
July  22,  1879. 
July  22,  1879. 
March  24,  1880. 
April  28,  1876. 
February  11,  1877. 
June  13,  1877. 
January  4,  1881. 

November  18,  1877, 
June  27,  1880. 
June  27,  1880. 
September  22,  1881. 
July  18,  1880. 
October  3,  1880. 
August  7,  1881. 
July  10,  1875. 
March  13,  1881. 
January  4,  1881. 
November  18,  1877. 
August  5,  1876. 
July  10,  1878. 
October  5,  1878. 
October  17,  1880, 
July  10,  1878. 
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Eattan,  V 

Eay,  J.  H 

Eeavis,  Walter  Scott..., 

Eed way,  Jacques  W 

Eenfro,  Lewis  C 

Eice,  L 

Eobertson,  William  A.... 
Eobertson,  George  E..... 

Eogers,  Arthur 

Eogers,  James *. 

Eoper,  J.  W 

Eoyall,  J.  P 

Eyan,  Miss  Amanda 

Eyder,  Miss  L.  E 

Salisbury,  Mary  A 

San  key,  Mrs.  Mary  J  — 

Sauoiders,  Samuel 

Saxon,  T.  A 

Sears,  Miss  Marion 

Seawell,  J.H 

Shaw,  Miss  Annie  J , 

Shearer,  Mrs.  C.  C 

Sherman,  E.  B 

Sherman,  Ella  Imogene.. 

Sherman,  Miss  M.  F 

Short,  Miss  Julia  E , 

Sill,  B.  E 

Sinex,  J.  H 

Smith,  James  D 

Smith,  Ansel 

Smith,  Miss  Grace 

Smith,  James  D 

Sollinger,  J.  A 

Soule,  Marie  L 

Southeimer,  Jno.  J 

Squires,  W.  B 

Standish,  Miss  H.  M 

Standeford,  Mrs.  N.  D..., 
Stegman,  Miss  Mattie  A 
Stincen,  Emma  E.  C  ..... 

Stoddard,  C.  W 

Stone,  W,  W....  

Stowell,  F.  A 

Sumner,  John  H 


37*— (9) 


May  22,  1880. 
March  5,  1876. 
October  3,  1880. 
January  4,  1881. 
August  29,  1880. 
July  9,  1877. 
January  8,  1876. 
June  27,  1880. 
April  8,  1877. 
April  6,  1878. 
July  29,  1877. 
March  13,  1881. 
August  4,  1879. 
August  29,  1880. 

November  7,  1880. 
July  18,  1880. 
March  13,  1881. 
March  13,  1881. 
February  25.  1877. 
January  20,  1879. 
August  28,  1881. 
January  13,  1877. 
July  9,  1877. 
June  28,  1881. 
February  19,  1880. 
May  27,  1877. 
January  20,  1879. 
January  20,  1879. 
November  6,  1877. 
August  29,  1880. 
October  17,  1880. 
November  7,  1880. 
November  7,  1880. 
December  5,  1880. 
August  7,  1881. 
October  2,  1877. 
December  18.  1880. 
March  13,  1881. 
August  6,  1876. 
March  22,  1881. 
October  2,  1877. 
July  10,  1878. 
February  11,  1879. 
February  3,  1878. 
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Taylor,  Mrs.  H.  P 

Temple,  Miss  Emma 

Thomas,  J.  R 

Thompson,  Miss  Louisa. 

Thompson,  J.  N 

Thurton,  M.  S.  L 

Tillotson,  Henry  Ira.... 

Todd,  H.  J 

Towle,  C,  B 

Towle,  Mrs.  Lizzie  B..,. 

Trout,  Daniel  H 

True,  Charles  F 

Turner,  H.  F 


Yan  Dorn,  Y.  J 

Yan  Sehaiek,  Mrs.  Mary  A. 
Yestal,  F.  A 


Wade,  Miss  M 

Walker,  Miss  Alice 

Walker,  Charles  H 

Wallace,  W,  B 

Walsh,  Miss  Nellie  E 

Wanzer,  Mrs.  L.  M.  F 

Ward,  Miss  Mary  A 

Watkins,  Emory •. 

Watson,  B.  J..... 

Watson,  Miss  Lizzie  J 

Webb,  SallieB 

Wells,  Jos,  H 

Wenk,  Eobert  B 

Westbay,  Miss  L.  M 

Weston,  Miss  Ada..... 

Wheelock,  Mrs.  D.  E ■ 

White,  Emmons 

White,  Miss  Louise  E 

While,  Mrs.  Sara 

White,  A.  F! 

Whitmore,  Ella  L 

Wideman,  James 

Wilson,  James  K 

Wilson,  H.C 

Wood,  Jessie 

Wood,  Mrs.  N.  A 

Woodward,  Mrs.  N.  Zoraida.. 
Woodworth,  Mrs.  J.  B 


May  17,  1881. 
May  13,  1879. 
February  25,  1877. 
March  13,  1881. 
July  22,  1879. 
August  30,  1879. 
January  10,  1880. 
July  9,  1877. 
August  6,  1876. 
January  13,  1877, 
January  10,  1880. 
October  5,  1878. 
August  28,  1881. 


Underwood,  J.  G January  7,  1877. 

August  29,  1880. 
May  13,  1879. 
July  10,  1878. 


August  5,  1877. 
September  23,  1877. 
June  27,  1880. 
July  22,  1879. 
August  30,  1879. 
April  6,  1878. 
December  5,  1880. 
January  20,  1879. 
November  6,  1875. 
July  22,  1879. 
June  27,  1880. 
February  8,  1881. 
February  8,  1881. 
July  16,  1876. 
January  16,  1878. 
December  13,  1877. 
February  19,  1876. 
December  13,  1879. 
April  10,  1881. 
August  28,  1881. 
May  13,  1879. 
September  22,  1881. 
March  19,  1876. 
March  13,  1881. 
October  22,  1876. 
July  10,  1881. 
August  7,  1881. 
December  13,  1879. 
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Wool!,  Miss  Hattie... 
Wright,  Mrs.  E 

Yates,  W.  A 

Yates,  Miss  Lizzie.... 

Young,  Nestor  A 

Yule,  John 

Zimmerman,  William 


Expires. 


August  7,  1881. 
April  8,  1877. 

April  10,  1880. 
January  4,  1881. 
August  7,  1881. 
August  5,  1876. 

December  19, 1876. 


First    Grade  Certificates. 


Name. 


Aaron,  Miss  Amelia 

Ackerman,  Miss  Dell 

Adams,  Clara  A 

Alderson,  Miss  M.  J 

Allen,  Louisa  D 

Allison,  Arminta  E 

Ambrose,  Warren  B 

Anderson,  D.  M 

Anderson,  Miss  May 

Anderson,  George  P. 

Arthurton,  S.  L 

Ashley,  Miss  Florence... 

Ashley,  Eila  E 

Ashton,  John 

Ashton,  Mrs.  N.  S 

Ashurst,  Miss  Pamela  E.. 

Aubrey,  Mrs.  Emily 

Augustine,  Samuel  M 

Auld,  Cecilia  M 

Avery,  Miss  Sarah ;. 

Avery,  Sophie  L 

Ayer,  Henry 


Expires. 


Babcock,  Milton  S,. 

Babcock,  Isabel 

Baker,  F.  E..... 

Baldwin,  F.  T 


Digitized  by 


March  24,  1878. 
September  22,  1879. 
May  22,  1878. 
March  22,  1877. 
July  10, 1879. 
March  10,  1874. 
May  31,  1879. 
October  18,  1877. 
"October  18,  1877. 
June  27,  1878. 
March  24,  1878. 
December  13,  1875. 
July  18, 1878. 
April  2,  1877. 
January  10,  1878. 
December  5,  1878. 
April  6,  1876. 
January  16,  1879. 
March  24,  1878. 
March  8,  1877. 
August  29,  1878. 
September  22,  1879. 

October  18,  1877. 
September  22, 1879. 
January  16^  1876. 
April  6,  1876. 
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Name. 


Expires. 


Banks,  Henvy  H 

Banks,  Lily 

Bannan,  Misa  Maggie 

Barbour,  William  K 

Barnes,  Miss  Eliza  B 

Barnes,  Emmogene  A 

Barnes,  Marc^aret  S 

Barrett,  Dora  J , 

Barrett,  Miss  Franc  C 

Barry,  Charlotte  M 

Bateman,  J.  N , 

Batten,  Mary 

Bateman,  Henry , 

Beal,  Charles  R , 

Beardslee,  Seelv  T 

Beasley,  E.  C..'! 

Beggs,  J.  J 

Bellinger,  Mary , 

Benjamin,  Miss  J.  I 

Ben  fey,  Myra  Pauline , 

Bennett,  Glora  P , 

Bennett,  Minnie  A 

Bentley,  Lettie  E 

Bertolet,  Albert 

Bicknell,  Bertha  A 

Bightraire,  S.  A 

Bird,  Mary , 

Birdaall,  Miss  Rebecca  B 

Black,  Mattie  C 

Blackmar,  Frank  VV 

Blackstaff,  M.  E  D 

Blaisdell,  Sabine  Wales,.., 

Blake,  Charles  M 

Blakely,  James  O 

Bloomer,  A.  C 

Bodwell,  Miss  L.  B.,....,., 

Bonnard,  Miss  E.  A 

Bowse,  Ellen  F , 

Boyden,  Edgar  A 

Boy  era,  Cariie  Lee 

Boyle,  Mary , 

Boyle,  Miss  S.  J 

Boynton,  S.  S 

Bradner,  W.  F 

Bradnu,  Mittie  F , 

Bradshaw,  W.  E 

Brady,  Theresa  E.  B 

Bragg,  Miss  E.  H , 


July  10,  1879. 
September  22,  1879. 
August  30,  1877.    . 
July  18,  1878. 
April  10,  1879. 
March  26,  1879. 
Augnst  7,  1879. 
August  30,  1877. 
August  7,  1879. 
January  10,  1878. 
November  1,  1877. 
October  31,  1878, 
March  26,  1879. 
May  31,  1879. 
June  25,  1879. 
October  18,  1877. 
September  22,  1879, 
February  19,  1878. 
July  22,  1877. 
September  22,  1879. 
August  7,  1879, 
March  28,  1878. 
January  10,  1878. 
August  7,  1879. 
January  10,  1878. 
May  22,  1878. 
March  28,  1878. . 
July  10,  1879. 
June  27,  1878. 
August  28,  1879. 
March  28,  1878. 
July  18,  1878. 
July  10,  1876. 
October  18,  1877. 
December  13,  1877. 
April  10,  1879. 
February  19,  1878. 
July  10, 1879. 
April  10, 1878, 
July  10,  1879. 
July  10,  1879. 
February  19,  1878. 
April  10,  1878. 
August  29,  1878. 
May  17,  1879. 
August  29,  1878. 
September  22,  1879. 
October  31,  1878. 


293* 
First  Grade  Certlficates-^Continned. 


Name. 


Expires. 


Bragg,  Miss  Lizzie L^  .   . 

Broadbent,  Elijah..  October  31,  1878. 

^  --      '  Jane  25,  1879. 

August  30,  1877. 

March  28,  1878. 

April  10,  1879, 

July  10,  1879. 

Januaiy  20,  1877. 


Brooks,  Miss  Addie 

Brooks,  E.  R 

Brooks,  Elisha.... 
Brooks,  Elisha..,. 
Brown,  James  B. 

Brown,  George  J t  r,  .  .    ' 

Brown,  Charles  W  October  18,  1877 

Browne,  James ^"^^  1^>  1878. 

Brueh,  Louis... ^^y  ^'^>  1877. 

Brumlev,  Miss  M 'j ^^^'^^^  8,  1877. 

Buckley,  Emma  S.    '"^ ^^^^^*^  H-  1«78 


Buckman,  A.  E. 

Buel,  Emma  W 

Bunker,  Carrie  E... 
Burke,  Mrs.  L.  K..,, 

Biirke,  Jennie 

Burscough,  Lizzie.. 
Burt,  Minnie  Clara.. 
Bush,  Mrs.  El/en  H. 
Bush,  Solomon..., 
Butler,  Miss  Kate. 


March  26,  1879. 
August  4,  1877. 
April  10,  1878. 
September  22,  1879. 
J^ov'ember  22,  1875. 
March  24,  1878. 
July  10,  1879. 
March  26,  1879. 
May  13,  1877. 
July  22,  1877. 


Butler;  Miss  Orpha '  *"    January  3,  1877, 

Butterfield,  Ella  E..  *'''.\'.'" I  •[^^"ary  16,  1879. 


Butterfield,  S  H     August  7,  1879 

Byrne,  Hucrh  J    October  31,  1878. 

Byrne,  Hu^h  J October  6,  1876. 

August  28,  1879. 

Caginn,  Jesse  M L,       . 

Oahill,  Josephine ^^**^^  ^2,  1877 

Caldwell,  Mrs.  M.  E...,'.*!! ^"''"^  ^   '^^'' 

Call,  Mattie  C .....!!!..*.'! 

Callahan,  Mary  E 

Campbell,  Miss  M.  M...*.'!..\* 

Campbell,  Ruth  G [,['[[ 

Canthers,  Eli ,.[.[]., 

Carlisle,  Cannie. .***' 

Carr,  Francis **.."* 

Carr,  MaryE ,,,[[.. 

Carrau,  Celina  E, ...!!.'..... 

Carroll,  Anna 

Carswelh  Eila  W ][[[[ ,  ,^      ,      - 

Carter,  Miss  Louisa.... ^^^i'  ^^'  ^^^^* 

Carusi,  Samuel  P  '** October  25,  1875. 

Casey,  Mary  Elizabeth September  22,  1879. 

Casterlin,  Mrs,  M  A     January  16,  1879. 

Casterlin,  J.  Bartine January  16,  1879. 

I  JNovember  7,  187^ 
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March  8,  1877, 

May  22,  1878. 

October  31,  1878. 

September  22,  1879. 

April  2,  1877. 

June  27,  1878. 

October  31,  1878. 
July  18,  1878. 
Octobers,  1878. 
March  26,  1879. 
February  8,  1879. 
March  8,  1877, 
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First  Grade  Certificates — Continued. 


Name. 


Chamberlain,  Cynthia  R 

Chase,  Miss  Hattie  A 

Chase,  Mrs,  Alice  J 

Childs,  Helen 

Chipm an,  Samuel  J 

Church,  W.  S 

Ciprico,  Miss  Anita 

Ciprico,  Evelyn 

Clark,  Miss  E.M 

Clark,  Ella  D 

Clai'k,  Mattie  A 

Clark,  Mary  E 

Clarke,  Charlotte  K 

Classen,  Louise  M 

Claussy,  Miss  Annie  Maud. 

Clery,  Mrs.  Mary  L 

Cogswell,  Fi-ankliuj 

Colby,  Julia  E 

Colby,  Mrs.  Mary  A 

Cole,  Marie 

Cole,  Miss  Emma  F 

Coleman,  Jr.,  Chj^rles 

Congdon,  James  S 

Conmy,  E.  A 

Connell,  Sadie 


Conroy,  Lizzie 

Convis,  Mrs.  M.  E 

Coolidge,Mi98  A 

Coolidge,  Abbie 

Cooper,  Mrs.  F.  A 

Cory,  Lizzie.. 

Cory,  Nellie 

Cosgriff,  Mrs.  Amelia 

Cottle,  Annetta 

Courier,  H.  F 

Cowie,  Annie  B 

Cox,  Beverly  B 

Cox,  MissK.  M 

Cox,  Mary  M 

Coyner,  J.  M 

Craddock,  Sarah  E 

Craid,  Miss  Elizabeth 

Crane,  George 

Crane,  Amanda 

Creighton,  Mrs.  A.M..* 

Ci'ofton,  Miss  K 

Crothers,  Caroline  H 


Expires* 


June  27,  1878. 
September  22,  1879. 
September  22,  1879. 
June  27,  1878. 
March  8,  1877. 
July  18,  1878. 
February  2,  1878. 
July  10,  1879. 
January  16,  1876. 
January  10,  1878. 
April  10,  1878. 
July  18,  1878. 
March  26,  1879. 
January  16,  1879. 
September  22,  1879, 
July  10,  1879. 
April  6,  1876. 
January  10,  1878. 
May  17,  1879. 
March  26,  1879. 
September  22,  1879. 
August  29,  1878. 
January  16,  1876. 
March  22,  1877, 
September  22,  1879, 
February  19,  1878. 
October  17,  1878. 
January  22,  1878. 
October  31,  1878. 
April  10,  1878. 
March  28,  1878. 
April  10,  1879. 
October  17,  1878. 
April  2,  1877. 
]^ovember  1,  1877. 
March  26,  1879. 
September  22,  1879, 
January  10,  1878. 
January  4,  1879. 
February  2,  1878. 
August  28,  ""879. 
August  28,  1879. 
April  2,  1877, 
October  18,  1877. 
February  11,  1877. 
January  10,  1878. 
December  13,  1877, 
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First  Grade  Certificates^Contlnued. 


Crumry,  Alice  A ,  ,^      , 

Custer,  Mrs.  Anna  M  Jf^""^^  ^8,  1878. 

December  5,  1878. 

Dakin,  William  J 

Dame,  Miss  Mary  L ...Z[..] 

D'Ancona,  Alexander  !)',[,.[[[ 

Bascomb,  Charles ...V'* 

I>avi8,  Levi "  '""" '  ,   , 

Davies,  Abbie  A       August  29,  1878. 

Bay,  Frances  M..[[ZZ ^^''^^  ^6,  1879. 


August  4,  1877. 
June  7,  1879. 
July  10,  1879. 
July  22,  1877. 


Bay,  F.  H 
Beacon,  8.  Anna,. 

Be  Nure,  D.  D 

Bickey,  Herbert  S 
Billey,  A 


March  28,  1878. 
March  13,  1879. 
October  3,  1878. 
October  18,  1877. 
July  10,  1879. 


Bippel,  Frances'H!.'.*; September  22,  1879 


Bixon,  Bessie.   

Bonnelly,  Laura  J...[,, 

Boyle,  L-ene  M 

Brake,  Charles  M 

Brake,  Milton ][ 

Brake,  Elmer .' " 

Buenkel,  William..  ]'Z 
Bonphy,  Jennie  Collins 

Bunpby,  May  R 

Buraind,  Mary  A .., 

Bwinell,  Alice  H ,] 

Bwinell,  Jennie  k',[],..[ 


October  31,  1878. 
March  26,  1879. 
September  22,  1879. 
June  25,  1879. 
July  18,  1878. 
October  31,  1878. 
January  10,  1878.    , 
April  2,  1877. 
October  31,  1878. 
October  31,  1878. 
September  22,  1879. 
December  13,  1877, 
Becember  13,  1877. 


May  22,  1878. 
September  9,  1875. 


Eastman,  Augusta., 
Edwards,  W.  H    . 

Elder,  J.  C [ ,^-    ^ 

Elliott,  Mrs.  E   J  Octobers,  1878. 

Elliott,  Kate...      February  19,  1878. 

Ellis,  Carrie  M..     August  7,  1879. 

Ellis,  Kate  Hunter September  22,  1879. 

*  Ellis,  Miss  M.  C      ^"*3^  1^>  1S79. 

Ellis,  Miss  Nanuie.'!.* ^P^}^  ^y  l^^^. 

Eniiis,  Charles...  f  P^'^'  2,  1877. 

Ensign,  Sarah  Jane* {^^y  ^^>  1^78. 

Ephraim,  Adeline  .        ^^*'^^^  ^^^  ^^79. 

Ephraim,  JeneUe....' ^^^^  ^^'  ^979.. 

Evans,  Miss  B.  M        \^^y  ^^>  ^^^9. 

Evans,  Miss  L,  M.'..*,\*. '*.'.'!.'.' .'.'.* "^"^^  ^^'  1^'^^- 

Everts,  Edward 'V 

January  16,  1879, 

Fablinger,  Lewis 

Fagg,  Belle ^^J  28,  1877. 

• '  March  26,  1879.T 


Digitized  by  VJ^l^^lC 
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First  Grade  CerOj^cafes— Continued. 


Name. 


Expires. 


Fabey,  Maggie < 

Faith,  Chauncey 

Fanner,  Fannie 

Farnham,  Charles  E 

Farnsworth,  Julia  B 

Featberly,  Henrietta 

Fennell,  Lizzie 

Field,  Miss  Sarah 

Finney,  Miss  F.  A 

Fiske,  H.  W 

Fitzgerald,  Nehemiah.... 

Fitzpatrick,  Ella  M 

Fleming,  Katy • 

Floyd,  Enos  F 

Footman,  Henry  B 

Ford,  J.  A 

Ford,Plin 

Foss,  Benjamin  R 

Fowler,  Foland  Payson. 

Fowler,  D,  F 

Fowler,  B.  F 

Freeman,  G.  N. 


August  4,  1877. 
September  22,  1879. 
March  26,  1879. 
March  26,  1879. 
March  26,  1879* 
May  22,  1878. 
J  uly  10,  1879. 
February  8,  1879. 
June  27,  1878. 
August  4,  1877. 
January  16,  1S79. 
January  16,  1879. 
July  18,  1878. 
November  1,  1877. 
March  22,  1877. 
April  10,  1878. 
August  7,  1879. 
July  10,  1879. 
October  17,  1878. 
July  22,  1877. 
April  6,  1876. 
January  20,  1877. 
March  8,  1877. 
January  10,  1878. 


FroBS,  William  F » 

Furlong,  Eobert 

Gabriels,  Mrs  GE Zj  X^O,  S. 

Gage,  Lewis  Casfl -    -^       *  --   - 

Gaines,  Chauncey 

Garland,  Miss  A.  A 

Garton,  Marietta • 

Gates,  M.  H 

Gates,  Mrs.  Sophia  B 

Gavigan,  Annie  B • 

Gavin,  Paul  Achille 

Geer,  Emily  F •*• 

Germain,  Sallie ' 

Gillis,  Hudson  B 

Gilman,  Martha  A 

Gilmor,  Harriet  N 

Gilson,  J.  C 

Glidden,  R.Y 

Goepp,  G 

Goldsmith,  Bertha 

Goodcell,  Henry ' 

Goode,  Eichard 

Gordon,  Miss  Mary  A 

Goucber,  G.  G 

Gourley,  Jennie  A..... 


January  16,  1879. 
April  10,  1878. 
August  28,  1879, 
September  22,  1879. 
July  10,  1879. 
September  22,  1879. 
January  16,  1879. 
March  24,  1878. 
July  18,  1878. 
July  18,  1878. 
October  31,  1878. 
March  26,  1879. 
October  31,  1878. 
October  31,  1878. 
January  22,  1878. 
September  22,  1879. 
March  8,  1877. 
July  18,  1878. 
November  7,  1878. 
April  2,  1877. 
March  24,  1878. 
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First  Grade  Cfer^/^cafes— -Continued. 


Goustiaux,  Albertine 

Graham,  Miss  E.  E.  Y 

Grasty,  Thomas  P 

Gray,  Miss  A.  L 

Gray,  Charles  P 

Gray,  S.  P 

Green,  Kate 

Greenwood,  Lula  Evangie.. 

Greer,  Miss  M.  L 

Griffin,  Lizzie  M 

Griffin,  Martha  E 

Grigsby,  Phebe  P 

Grigsby,  Florence 

Guild,  Pacific 

Gummer,  Lillie  A 


Haislip,  Benjamin  F 

Haley,  William  T 

Hall,  Miss  F.  M 

Hall,  Mary  C 

Hall,  Alice  J 

Hammel,  Mrs.  A.  H 

Hammett,  Laura  E 

Hamilton,  William  Joseph. 

Hamilton,  James  T 

Hammond,  William  H 

Hammond,  S.  Estelle 

Hammond,  Hulda  A < 

Hanck,  Julia  L 

Hanks,  Miss  C.  M 

Hanlon,  Amelia  I 

Hannah,  H.  O 

Hansbrough,  James  K. 

Hanscom,  Nathan  C 

Hansford,  Thaddeus 

Hanson,  A.  J 

Hardy,  George  H 

Harkness,  George  S.,  Jr 

Harrington,  Maggie  J 

Harris,  Dora  B 

Harris,  Miss  S.  J 

Harris,  Miss  Lizzie 

Hartson,  lola  S 

Harvey,  Oliver  T 

Ha  skins,  Miss  Harriet 

Hatch,  J.  L 


Expires. 


January  22,  1878. 
November  1,  1877. 
March  8,  1877. 
March  24,  1878. 
September  22,  1879. 
August  28,  1879. 
May  22,  1878. 
August  28,  1879. 
August  30,  1877. 
September  22,  1879. 
September  22,  1879. 
November  7,  1878. 
March  28,  1878. 
March  2S,  1878. 
November  25,  1875. 

November  6,  1875. 
July  22,  1877. 
January  10,  1878. 
July  18,  1878. 
September  22,  1879. 
July  22.  1877. 
January  10,  1878. 
September  22,  1879. 
January  16,  1879. 
September  22,  1879. 
March  28,  1878. 
March  28,  1878. 
March  26,  1879. 
November  27,  1876. 
September  22,  1879. 
April  28,  1879. 
September  22,  1879. 
March  26,  1879. 
January  16,  1879. 
August  4,  1877. 
November  1,  1877. 
April  10,  1879. 
August  4,  1877, 
March  8,  1877. 
January  10,  1878. 
September  22,  1879. 
April  10,  1879. 
January  16,  1879. 
March  13,  1879. 
July  22,  1877, 


38*— (9) 
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First  Grade  Certificates — Continued. 


Name. 


Havens,  H.  Eoscoe 

Havens,   Carrie. 

Hawks,  Miss  Emma  A 

Hawkins,  J.  V 

Haybui-n,  Annie  M 

Hajden,  Mrs.  Mary  E 

Hazen,  P.  J... 

Heard,  Miss  Jennie 

Heath,  Alice 

Heath,  Henry  Hiram 

Heckman,  H.  H 

Helm,  William  T.  E 

Hemler,  Lizzie 

Hemsted,  Lucy 

Henderson,  Miss  M.  J 

Hendrix,    Mary 

Hendry,  Maggie v.. 

Heney,  Julia  A 

Henn,  Carrie  M 

Henning,  David   F 

Henning,  David  F 

Hess,  Tiilie  F 

Hiatt,  Pleasant 

Hiatt,  Mrs,  Henrietta  H , 

Hickman,  J.  B 

Hill,  Eugenio    K 

Hill,  Mrs.  Nettie  G 

Hill,  Miss  Nettie  E.  Garton. 

Hilton,  Stephen , 

Hines,  Gideon  D , 

Hinkle,  Jacob  R 

Hinton,  J.  W 

Hitchcock,  Helen  Munro  ..., 

Hixon,  George  C 

Hochholzer,    Harriet 

Hockheimer,  Ettie 

Hogan,  Mary  J 

Hogbin,  K.  M 

Hoi  brook,  Edw 

Holbrook,  Anna 

Holdsworth,  Martha  A 

Hollenbeck,  Minnie  B 

Hollings  worth,  Maria 

Holmer,  M.  D 

Holton,  George  M 

Hopkins,  Anna , 

Hopkins,  Kate  E 

Hortou,  George  Wallace 


Expires. 


September  22,  1879. 
Januar}-  4,  1879. 
January  20,  1877. 
May  13,  1877. 
December  5,  1878. 
November  7,  1878. 
January  20,  1877. 
October  31,  1878. 
March  26,  1879. 
September  22,  1879. 
October  18,  1877. 
September  22,  1879. 
August  7,  1879. 
November  1,  1877. 
August  29,  1878. 
March  8,  1877. 
March  22,  1877. 
July  18,  1878. 
March  28,  1878. 
April  10,  1878. 
March  26,  1879. 
October  31,  1878. 
March  8,  1877. 
January  16,  1879. 
July  18, 1878. 
June  27,  1878. 
July  18,  1878. 
November  7,  1878. 
September  22,  1879. 
September  22,  187^. 
August  7,  1879. 
July  22,  1877. 
September  22,  1879. 
July  18,  1878. 
February  2,  1878. 
September  22,  1879. 
June  27,  1878. 
November  1,  1877. 
March  22,  1877. 
September  22,  1879. 
August  4,  1877. 
March  26,  1879. 
April  10.  1879. 
October  6,  1876. 
October  18,  1877. 
September  22,  1879. 
September  22,  1879. 
October  3.  1878. 
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First  Grade  Ce?t(/?ca to— Continued, 


How,  Alvln  Jared 

Howard,  Millie  S 

Howell,  Mark 

Howell,  Henry  H 

Hunt,  S.  M 

Hunter,  Jno 

Husteel,  Frederic  Monroe.< 
Hutching,  Kate 


Inskip,  Ph.  Seward  . 
Litermille,  Eosina... 
Irelan,  Jennie  B 


Jackson,  Ella  A... , 

Jacobs,  Miss  R , 

Jacobs,  Miss  Jennie  S 

Jacobs,  Celia 

Jamison,  J.  H.  S 

Janvier,  Allen  E 

Jenks,  David  W 

Jewell,  W.  Jerome 

Jewett,  Annie  S.. 

Jewell,  Euby  Annie 

Johnson,  Isabelle 

Johnson,  Samuel  E 

Johnston,  Miss  Clara 

Johonnot,  Miss  Marion  H. 

Jones,  E.  Benton 

Jones,  W.  H 

Jones,  Carey  W 

Jones,  Sarah  M 

Jones,  Nellie  R 


Kane,  Eichard 

Kaplan,  Marie  E 

Keefer,  Sallie  E 

Keegan,  Mary  A 

Kelley,  Susie  E 

Kellogg,  Franklin  E„ 

Kellogg,  A.  E 

Kelsey,  Miss  N.  M.... 

Kelso,  John 

Kelso,  Luella.. 


March  22,  1879. 
March  2ii,  1879. 
April  6,  1876. 
November  6,  1875. 
January  20,  1877. 
October  31,  1878. 
September  22,  1879. 
April  10,  1878. 

July  18,  1878. 
March  26,  1879. 
January  16,  1879. 

March  2S,  1878. 
February  19,  1878. 
October  5,  1876. 
September  22,  1879. 
May  13,  1877. 
April  10,  1879. 
April  2,  1877. 
March  28,  1878. 
February  8,  1879. 
July  10,  1879. 
March  28,  1878. 
July  18,  1878. 
July  22,  1877. 
September  22,  1879. 
April  2,  1877. 
July  10,  1876. 
March  8,  1877. 
May  13,  1877. 
March  2Q,  1879. 

January  10,  1878, 
July  18,  1878. 
March  28,  1878. 
March  24,  1878. 
January  16,  1879. 
January  10,  1878. 
February  19,  1878. 
November  27,  1876. 
July  10,  1876. 
March  8,  1877. 
JulylO,  1879. 


Kendall,  Marion  A 

Kenniston,  Charles  M 'Z'^^^^'ZZ..,A  August  29,  1878. 

Kenn.ston  Mrs    C.  M November  7,  1878. 

Kent,  Isabelle  B ' March  24,  1878, 

Kerr,  Miss  Margaret j^i^  iq  1379. 
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First  Grade  Certificates — Continued. 


Name. 


Kessler,  Christian 

Ketchum,  Ariadne  G 

Keys,  Mary  E 

Killpatriek,  E.  C 

Kimball,  C.  fl 

Kimball,  Miss  Mary  S 

Kinkade,  Letltia 

King,  Miss  Florella 

Kingman,  Mrs.  M.  V 

King,  Mamie  B 

Kingsbury,  Lettie 

Kinsey,  Charles  Caswell 

Kirkland,  Cordelia  S 

Klenck,  J.  F 

Kneedler,  Susie  E 

Knight,  Ed.  D 

Knowlton,  Miss  L.  M 

Kratzer,  Leila 

Kraus,  Emma  F 

Kraus,  Sophia  M.  F 

La  Grange,  Anna  E 

Lambert,  Daniel 

Lampkin,  Henry  L.... 

Lanfranchi,  C 

Langan,  George 

Lang  worthy,  Miss  Mary  Agnes 

Leach,  Mira 

Leahy,  Mary  A 

Leary,  Joseph 

Ledyard,  J.  L 

Leete,  Christine  Rosabel 

Leimbaeh,  Albert  E 

Leonard,  Carrie 

Leppien,  Miss  Dora 

Levy,  Daniel 

Lewis,  Fannie 

Lewis,  J.  A 

Lewis,  Mary 

Lighte,  Miss  Pauline 

Lillie,  John   B 

Lipman,  Miss  M 

Lipowitz,  M 

Little,  Miss  Maty 

Little,  David  F , 

Littlefield,  Miss  N.  A 

Ijloydi  Julius  S 

London,  Jacques 


Expires. 


February  19,  1878. 
March  28,  1878. 
February  19,  1878, 
December  5,  1878. 
April  2,  1877. 
March  8,  1877. 
July  18,  1878. 
October  17,  1878. 
August  29,  1878. 
January  4,  1879. 
September  22,  1879. 
September  22,  1879. 
January  16,  187f). 
October  31,  1878. 
March  28,  1878. 
July  22,  1877. 
February  19,  1878. 
March  8,  1877. 
April  10,  1879. 
April  18,  1879. 

May  22,  1878. 
March  22,  1877. 
JS[ovember  25,  1875. 
January  22,  1878. 
May  22,  1878. 
September  22,  1879. 
July  18,  1878. 
March  26,  1879. 
July  10,  1879. 
January  3,  1877. 
Jul7  10,  1879. 
July  10,  1879. 
March  24,  1878. 
January  3,  1877. 
February  2^,  1878. 
January-  10,  1878. 
August  7,  1879. 
March  26,  1879. 
March  24,  1878. 
August  29,  1878. 
February  19,  1878. 
August  4,  1877. 
August  7,  1879. 
March  26,  1879. 
Kay  17,  1879. 
September  22,  1879. 
February  2,  1878, 
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First  Grade  Certificates-^Continued. 


Name. 


Expires. 


Loofbourrow,  Elias., 
Love,  Mrs.  Josie  S... 

Lowe,  Sarah  E 

Lowell,  Emma 

Lundt,  Jennie  C 

Lynch,  W.F.  B 

lij^nch,  Mary  E 

Lynch,  Ada  M , 


January  16,  1879. 
September  22,  1879, 
March  22,  1877. 
October  31,  ]878. 
Januarj^  16,  1879, 
March  8,  1877. 
July  22,  1877. 
April  10,  1878, 

January  10,  1878. 
July  10,  1879. 
October  3,  1878. 
October  3,  1878, 
November  11,  1875. 
April  2,  1877. 
March  8,  1877. 
October  18,  1877. 
March  28,  1878. 
March  22,  1877. 
May  17,  1879. 
March  26,  1879. 
September  22,  1879. 
July  10,  1879. 

T^.  ,,,  r     -      .T  ;  May  22,  1878. 

Matthews  Lucy  M i  September  22,  1879 


Maddux,  Mary 

Mahoney,  Miss  Mary  A. 

Mann,  S.  J 

Markham,  Charles  E 

Marks,  Charles  H 

Martin,  J.  M 

Martin,  Julia 

Martin,  A.  F 

Martin,  Edith  J 

Marvin,  MissAdella , 

Martin,  Amelius  F 

Martin,  Kate  Nelson 

Mast,  Miss  Eegina 

Mathews,  EuLh  M 

Mathews,  Mary 


Mattick,  J.  N, 

May,  Isabel 

Maurer,  Clara 

McCall,  Charles  M 

McCarthy,  Mrs.  S.  L 

McCleery,  Lizzie 

McConnell,  James  I 

McDivitt,  S.  P 

McDonald,  W.  P 

McDonald,  J.  J 

McDonald,  Miss  Kate 

McDonald,  Mary 

McE  wen,  John  

McFarland,  Wra.  M 

McFadden,  John 

McFadden,  Agnes 

McGaughey,  Miss  Fannie  G> 

McHugh,  Peter , 

McHugh,  Peter 

McKean,  William  G 

McKown,  ^rs.  M.  E 

McLafferty,  B.  S 

McLean,  Kobert  A ,. 


November  27,  1876, 
March  26,  1879. 
Januarj^  10,  1878, 
November  1,  1877. 
Octobers,  1878. 
October  31,  1878. 
July  10,  1876. 
October  3,  1878. 
April  6,  1876. 
January  10,  1878. 
December  13,  1877. 
March  26,  1879. 
July  22,  1877. 
July  10,  1879. 
January  10,  1878. 
November  7,  1878. 
June  25,  1879. 
October  18,  1877. 
June  27,  1878. 
October  3,  1878. 
May  17,  1879. 
May  13,  1877. 
November  6,  1875. 
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First  Grade  Certificates — ContiDued. 


Name. 


McLean,  Miss  Christine... 

McKusick,  H.  P 

McKean,  Miss  A.  M 

McPhaill,  J.  S 

Mead,  Emmeline  R 

Meekj  Anna  P 

Menges,  Caroline  A 

Merritt,  Miss  Julia  E 

Merriit,  Mary 

Merritt,  Isabella 

Metcalf,  Mary  F 

Michaelson,  Louis  Chr... 
Mich  en  er,  Mrs.  Mary  E  .. 
Mulgrew,  Miss  Mary  J... 

Miller,  J.  H 

Miller,  Amanda 

Miller,  Charles  W 

Miller,  Sarah  E 

Miller,  Frank  B 

Mills,  Myron 

Minta,  Wesley 

Montgomery,  Alberta  S.. 

Moore,  Mrs.  M,  E 

Moore,  Ira 

Moore,  J.  P 

Morej^  Sabie 

Morgan,  Rose  E 

Morton,  Sarah  E 

Mower,  Edith 

Morey ,  Sa bra  E 

Morford,  Nathan  A 

Mullens,  Miss  H 

Mumford,  Mrs.  M.  E , 

Miimford,  Mrs.  M.  E  ..... 

Murdock,  Maria  E 

Murdock,  Ella 

Murnan,  John  T ... 

Murphy,  Annie  L...^ 

Murphy,  Isabella 

Murray,  Adam , 

Muth,  Hattie 


Nachtraan,  Miss  Justina. 

Nash,  Miss  B.  S 

Neary,  Annie  J.... 

Newcomer,  Jacob 

NoJen,  M.J 

Northcutt,  Cary  A 


Expires. 


November  18,  1875. 
December  13,  1877. 
February  19,  1878. 
September  22,  1879. 
March  28.  1878. 
April  6,  1876. 
June  7,  1879. 
January  20,  1877. 
March  8,  1877. 
March  8,  1877. 
May  22,  1878. 
January  10,  1878. 
October  31,  1878. 
October  31,  1878. 
July  24,  1875. 
March  28.  1878. 
March  28,  1878, 
August  29,  1878. 
August  28,  1879. 
December  5,  1878. 
March  22,  1877. 
March  22,  1877. 
February  8,  1879. 
July  10,  1879. 
December  13,  1877. 
March  22,  1877. 
April  28,  1879. 
July  18,  1878. 
September  22,  1879. 
March  26,  1879. 
April  6,  1876. 
January  22,  1878. 
July  18,  1S78. 
March  28,  1878, 
March  28,.  1878. 
March  8,  1877. 
January  16,  1876. 
March  28,  1878. 
April  10,  1878. 
November  1,  1877. 
September  22,  1879. 

February  19, 1878. 
July  18,  1878. 
March  26,  1879. 
November  1,  1877. 
August  4,  1877. 
May  13,  1877. 


303* 
First  Grade  Oertificates-^Qontinned. 


Norvell,  James  A. 
Noyes,  Annie  L.... 


O'Brien,  Miss  Kate , 

O'Brien,  Miss  Juliet  F...^ 

Ogilvie,  Charlotte  A 

Oglesby,  M.  A 

O'Leary,  Katy  R 

O'Lougblin,  Nellie 

Oliver,  Joseph   Campbell. 

O'Niel,  M,  A 

O'Niel,  Mary  H 

Ormsbee,  Miss  Jane.!..*...! 

O'Rourke,  MaggiQ 

Osmer,  Mrs.  E.  C ['. 

Owen,  Miss  Georgje.. .!.!!. 

Packard,  Lizzie  A 

Palmer,  Anna  M ,,,[, 

Palmer,  Maggie  H.,......'.', 

Parker,  Flora  A 


Paulk,  Charles  A 

Peaslee,  May  E 

Peck,  Helen  E 

Pedler,  Mrs.  F.  A.... 

Pedler,  F.  M ;.' 

Pelton,  Malvina  Chase 

Pendegast,  H.  B 

Perrigo,  Ma,y  J  ,][[[[[[ 

Perry,  Grace  H 

Persing,  Georgia 

Pettis,  Miss  Jjizzie 

Peter,  N.  Effie 

Pfeiffer,  Laura 

Phelps,  Augusta  M....!! 

Phillips,  Mrs.  A.  M 

Pierce,  Miss  Cary , 

Pierce,  Miss  Carrie 

Pinkham,  Caroline  H.,.! 

Pitcher,  Charlotte  M..,, 

Poage,  John  A 

Poindejxter,  Robert  W.. 

Poindextor,  Robert  W.. 

Poston,  John  M 

Potter,  Lila  L 

Powers,  Talbot  P..'.'.*.*'  ' 

Pratt,  Miss  E 


January  10,  1878. 
September  22,  1879. 

March  22,  1879. 
September  22,  1879. 
February  8,  1879. 
May  22,  1878. 
May  22,  1878. 
May  22,  1878. 
July  18',  1878. 
May  13,  1877. 
January  20,  1877. 
January  17,  1878. 
March  28,  1878. 
December  13,  1877. 
April  2,  1877. 

January  16,  1879. 
May  22,  1878. 
July  18,  1878. 


puaep<wiiiia.;j;::::::;::::;::::::::::::;::::;::;::;::;:Syi^^ 


March  26,  187.9. 
August  4,  1877. 
September  22,  1879. 
September  22,  1879. 

January  16,  1879. 

July  10,  1876, 

Api^n  10,  1879. 
I  January  27,  1876, 

May  22,  1878. 

September  22,  1879. 

February  2,  1878. 

January  3,  1877. 

June  27,  1878. 

July  10,  1879. 

March  13,  1879. 

.Tune  27,  1878. 

March  8,  1877. 
January  3,  1877. 
November  1,  1877.^ 
October  31,  1878. 
August  28,  1879. 
March  8,  1877. 
July  22,  1877. 
November  1,  1877. 
September  22,  1879. 
October  31,  1878. 
May  28,  1877. 
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First  Grade  Certificafes^Coni\nned. 


March  22,  1879. 
March  22,  1877, 
October  18,  1877. 
October  18,  1877. 
July  10,  1879.       ^^ 
November  25,  187o. 


Pratt,  Alexis  L...... ^  ^ 

Prentiss,  George  W ^  ^ 

Price,  Harrison ^..^ \ 

Preston,  Benjamin  l.iN^ -  

Proudfoot,  Williara  A 

Pugh,  Miss  F.  M 

....   July  10,  1879. 

Eanlet,  May ''[[ March  22,  1877^ 

liaven,  H.  S ^^1  January  16,  1879 

Kayl,  Mrs.  Martha..... ^     October  18,  1877. 

Kedding,  Miss  Dora  0 l!*!! '.7/. '.!!!..    August  4,  1877, 


Kedway,  Jacques  W 

Eeed.  Dayton  A 

Eeilly,  M.  J... 

Ehodes,  E.  J....... 

Eichards,  Miss  Kena 

Eighter,  F.  M. 

Eiley,  Ella •• 

Eiley,  John   F., 

Bitter,  C.  M 

Eixon,  Charity  K 

Eoberts,  Lizzie .^.• 

Eobinett,  Margretta  M.. 
Eobinson,  Miss  Susie  E.. 
Eobinson,  Joseph  W..^. 
Eobinson,  Mrs.  M.  S.  P» 
Eobinson,  Mary  E...... 

Eoche,  Constantine  V... 

Eoche,  Annie 

Eonald,  J.  F 

Eoot,  Miss  Leilla  A 

Eoot,  Ellis  J ••:••-- 

Eousseau,  Mrs.  Lida.... 

Eowe,  Miss  Lizzie 

Eoyce,  Miss  Euth 

Eoyce,  Ella  J...- 

Euddock,  John  G 


Said,  Ella 

Salisbury,  Mary  A 

Sanborn,  Allen  P 

Sargent,  Lizzie 

Sarles,  Mrs.  H.  W... 

Sarvis,  G.  0 - 

Saunders,  Samuel .^. 

Savage,  Miss  Nelh©  H. 

Saxe,  Heman  A 

Saxon,  T.  A 


October  18,  1877. 
January  10,  1878. 
August  29,  1878. 
April  6,  1876. 
November  1,  1877. 
July  10,  1879. 
July  10,  1879. 
November  27,  1876. 
May  18,  1877. 
March  8,  1877. 
September  22,  1879. 
April  6,  1876. 
October  18,  1877. 
December  13,  1877, 

August  7,  1879. 

July  18,  1878. 

July  10,  1879. 

August  7,  1879. 

January  10,  1878. 

March  26,  1879. 

October  31, 1878. 

August  7,  1879. 

November  7,  1878, 

June  27,  1878. 

May  22,  1878. 


March  22,  1877. 
July  22,  1877. 
March  22,  1877. 
March  26,  1879. 
January  10,  1878. 
October  3,  1878. 
August  4,  1877. 
April  20,  1878. 
October  31,  1878. 
Auirust  4,  1877. 
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First  Grade  Certificates — Continued. 


Name. 


Schenck,    Emma 

Schultz,  P.  W.  A 

Scott,  W.  S 

Seaman,  Edward  M 

Seavey.  Oscar  F 

Seeber,  Zenaide 

Shaw,  Theodore  Stanfield 

Shearer,  Flora  M 

Sherman,  Miss  F.  M 

Sherman,  Ella  Imogene 

Shinn,  Milicent  W 

Shirley,  James  W 

Sickal,  M.  T 

Silliman,  C.  H 

Simmonds,  Miss  E.  P 

Sisson,  Coraline  M 

Skinner,  Miss  E.  O 

Slack,  Clay  H 

Slater,  Charlotte 

Slater,  Miss  Henrietta 

Slaven,  Thomas  Harrison 

Smalley,  Mrs.  H.  H 

Smith,  Ansel 

Smith,  John  W 

Smith,  Lyman  D 

Smith,  Eleanor  M 

Smith,  Albert  A 

Smith,  J.  A 

Smith,  Stanley  A 

Snell,  Eiehard  B 

Snow,  Delia  E 

Snow,  Thatcher  Newton 

Soule,  Maria  L 

Sontheimer,  J.  J 

Soward,  Frank  D 

Spring,  Mrs.  Fannie 

Sprott,   Maggie 

Sproul,  Etha  F 

Standeford,  Mrs.  N.  D 

Standish,  Miss  H.  M 

Starr,  Nellie , 

Stevens,  Miss  Eliza 

Stevens,  Miss  Annie 

Stevenson,  Helen  E 

Stewart,  Miss  Frances  A 

Stiles,  E.  T ; 

39*— CO 


Expires. 


Digitized  by 


March  26,  1879. 
January  20,  1877. 
April  2.  1877. 
May  17,  1879. 
January  10,  1878. 
May  22,  1878. 
July  10,  1879. 
April  10,  1879. 
April  6,  1876. 
June  27,  1878. 
September  22,  1879. 
March  26,  1879. 
May  13,  1877. 
May  31,  1879. 
January  3,  1877. 
August  7,  1879. 
November  27,  1875. 
October  31,  1878. 
April  10,  1878. 
April  2,  1877. 
September  22,  1879. 
July  10,  1879. 
April  2,  1877. 
June  27,  1878. 
October  31,  1878. 
October  31,  1878. 
September  22,  1879. 
August  7,  1879. 
September  22,  1879. 
January  16,  1879. 
March  8,  1877, 
September  22,  1879. 
November  1,  1878. 
October  31,  1878. 
July  18,  1878. 
October  31,  1878. 
February  19,  1878. 
October  18,  1877. 
January  10,  1878. 
April  2,  1877. 
March  8,  1877. 
July  10,  1876. 
February  19,  1878. 
March  22,  1877. 
October  5,  1876. 
July  10,  1879. 
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First  Grade  Certificates-^Continued. 


Name. 


Expires. 


Stincen,  Miss  E.  E 
Stockton,  Adelia  A 
Stone,  Henrietta... 

Sturges,  Selden 

Sturges,  Olive 

Swain,  Emily 

Swain,  Orlando  E., 
Amanda. 


February  19,  1878. 
March  26,  1879. 
April  10,  1879. 
January  4,  1879. 
June  25,  1879, 
September  22,  1879. 
April  10,  1878. 
April  10,  1878. 

Bd::::::::::::^^i'^'^;^^--- 1  ^^^^  ^^^  ^^^^* 


Swan, 

Sweeney,  Timothy 

^,.       T.  I  June  27,  1878 

Tanner,  Olive  D ^Bxah  8,  1877 

Taylor,  Olivia  L M.2iTch  28,  1878. 


Taylor,  Mary  A. 

Taylor,  Miss  Olivia 

Taylor,  Catherine 

Taylor,  Mary  F 

Thomas,  M.  Agnes 

Thompson,  Helena  A 

Thompson,  Miss  L 

Thompson,  J.  N 

Tierney,  Maggie  A 

Tilton,  Etta 

Tingley,  H.  X 

Titus,  Frank  H 

Toothaker,  Miss  M.  O 

Toothaker,  Miss  Olivia... 

Toy,Emma 

Tucker,  Ida  A 

Tunnell,  Byron  J 

Turner,  Belle  J 

Tuttle,  W.  S 

Tyler,  Ada  M 

Tyus,  Mary  A 


Valencia,  Miss  Lydia  E. 
Veroalin,  Dempster 


Wakefield,  Maria  M... 
Walbridge,  Jennie  M.. 

Waldron,  S.  A 

Wall,  Miss  Clara 

Walker,  Christopher.. 

Wallace,  Alma 

Wallace,  George  W... 

Wallace,  W.  B 

Walsh,  Miss  J^ellie  E. 

Walsh,  Ida  C 

Walter,  Emlyn 


April  10,  1878.  ^ 
]^ovember  7,  1878. 
September  22,  1879. 
October  3,  1878. 
May  22,  1878. 
July  10,  1876. 
February  3,  1876. 
March  22,  1877. 
March  8,  1877. 
October  5,  1876. 
January  10,  1878. 
August  28,  1879. 
November  27,  1876, 
March  26,  1879. 
October  3,  1878. 
April  10,  1878. 
March  26,  1879. 
August  4,  1877. 
May  22,  1878. 
December  5,  1878. 

January  20,  1877. 
July  10,  1879. 

October  18,  1877. 
June  27,  1878. 
February  19,  1878. 
August  29,  1878. 
September  22,  1879. 
December  5,  1878. 
January  16,  1878. 
November  25,  1875. 
November  18,  1875. 
September  22,  1879. 
July  18,  1878. 
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First  G-rade  Certificates — Continued. 


Name. 


B. 


Ward,  Miss  Alice 

Ward,  Mary  A 

Wash,  William  A 

Washburn,  Charles  E 

Watkins,  Florence  M 

Watson,  Miss  M.  H 

Watts,  Nellie  G 

Webb,  Mrs.  M.  E.  W 

Webber,  Fred.  E 

Weeks,  Annie  C 

Weeks,  M.  L 

Weeks,  M.L 

Weeks,  George  W 

Welch,  George  Washington. 

Wells,  Addie  H 

Wells,  Alice  M 

Wenk,  Eobert  E 

Wheaton,  Miss  Clara 

Wheeler,  Miss  Millie , 

Wheeler,  Mrs.  J.  D 

White,  Alice  M 

White,  A.  F 

White,  Mrs,  Sarah 

White,  Mattie  H 

Whitehurst,  Thomas  W 

Whitely,  Emma ,. 

Whiting,  Julia  M 

Wible,  Miss  Julia  F 

Wible,  Anna  A 

Wible,  Julia  F 

Wicks,  John  T.l 

Wideman,  Jas 

Wilcox,  Miss  Celia  F. 

Willmer,  John 

Wilson,  Sarah  M 

Wilson,  H.  C 

Wilson,  Mrs.  B.  A 

Wilson,  Mary  B 

WilsoB,  William  E 

Winchester,  Mrs.  W.  H 

Withington,  Augusta 

Wolfe,  Mary  B,  G 

Wood,  C.  T 

Woods,  Jas.  L 

Woodwai'd,  N.  L 

Wooll,  H.  L 

Workman,  O.  P 

Wozencraft,  W.  E 


Expires. 


September  22,  1879. 

May  22,  1878. 

March  28,  1878. 

November  1,  1877, 

March  26,  1879. 

May  22,  1878. 

July  38,  1878. 

May  17,  1879. 

January  20,  1877.    • 

April  10,  1878. 

October  31,  1878. 

May  31,  1879. 

July  10,  1879. 

July  10,  1879. 

March  24,  1878. 

March  26,  1879. 

July  18,  1878. 
April  10,  1879. 

May  13,  1877. 

February  2,  1878. 
September  22,  1879. 
April  2,  1877. 
November  1,  1877. 
April  10,  1879. 
July  10,  1879. 
March  24,  1878. 
March  28,  1878. 
January  16,  1876. 
March  26,  1879, 
March  26,  1879. 
June  27,  1878. 
January  10,  1878. 
November  27,  1876. 
December  13,  1877. 
December  13,  1877. 
November  25,  1875. 
April  10,  1879. 
March  26,  1879. 
March  26,  1879. 
August  29,  1878. 
March  8,  1877. 
July  18,  1878, 
July  10,  1879. 
January  16,  1876. 
March  28,  1878. 
October  3,  1878. 
October  3,  1878. 
December  13,  1875. 
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First  Grade  Certificates— Contmned, 


Name. 


Wright,  J.  M.... 

Wright,  c.  a... 
Wright,  Abby 


Young,  Nestor  A. 
Younger,  Maggie. 


Expires. 


Zimmerman,  W. 


April  2,  1877. 
JSovember  1,  1877. 
February  2,  1878. 

February  19,  1878. 
July  18,  1878. 

January  22,  1878. 


Secofid  Grad'e  Certificates. 


Name. 


Abbott,  A.  B...... 

Anderson,  Jennie 
Anderson,  Mrs.  Emma  W. 

Anderson,    Christina 

Andrews,  Kate  B 

Armor,  Mrs.  A.  L 

Armstrong,  Jennie 

Auld,  Eliza 


Expires. 


October  18,  1876. 


mV.*!!!'.--- ' October  18, 


1876. 


Babb,  Mary  A 

Bailey,  Lydia  A 

Bailey,  N.  A 

Bain  bridge,  Mrs.  A.  C 

Baldwin,  Josie  E 

Banks,    Lizzie 

Barey,  Eliza  E 

Batchelder,  Emma  F » 

Beach,  Sarah  S 

Bennett,  Minnie  E 

Berry,  Jas.  H 

Birdsell,  Miss  Eebecca 

Bixby,  Miss  E.  P 

Blackman,  G - 

Bodkin,  Jno,  J » 

Bodwell,  Etta  M 

Bonnard,  Helen   A 

Booth,  Cora 

Bowles,  J.  H  (revoked  October  23d,  1875)  . 


May  22,  1877. 
March  22,  1876. 
September  22,  1878. 
April  10,  1878. 
July  18,  1877. 
March  22,  1876. 

January  10,  1877. 
January  16,  1878. 
July  10,  1878. . 
July  22,  1876. 
July  10,  1878. 
Atjril  10, 1877, 
October  18,  1876. 
September  22,  1878. 
March  22,  1876. 
March  22,  1876. 
January  10,  1877. 
February  11,  1876. 
April  2,  1876. 
January  16,  1878. 
August  28,  1878. 
April  10,  1878. 
April  10,  1878. 
September  22,1878. 
January  10,  1877. 
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Second  Grade  Certificates — Continued.    ' 


Boyd,  Susie 

Brudshaw,  Miss  Hallie. 

Brandt,  Louise  J 

Brett,  Jas.  Eobert 

Burscough,    Lizzie 

Burscough,   Lizzie 

Butler,  Orpha 


E. 


Cahill,  Thos.  E 

Campbell,  Miss  A. 

Campbell,  Kate  A 

Campbell,  Euth   G 

Carithers,  Louise  J 

Carpenter,  Mattie  E 

Cave,Hattie , 

Chapin,  Ida  Jessie 

Chapman,  Aldelbert  E, 

Child,  Lucy  E. 

Chipman,  Lucy 

Clapp,  Fronie  T 

Clark,  Robert  M 

Clason,  C.  S 

Clason,  EoUo  S 

Clawson,  Wm.  F 

Clearly,  Louise  E 

Clement,  Chas.  H 

Cline,  Thos.  W 

Clow,  Amelia  B 

Cole,  Miss  C.  A 

Colman,  Mrs.  D,  M 

Congdon,  A.E 

Congdon,  Miss  A.  R 

Conners,  Mary  J 

Cook,  Harriet  Lavinia., 

Cooney,  Ellen 

Coulter,  Jas 

Covilland,  Chas.  J 

Cowie,  Annie  B 

Crawford,  Alonzo 

Crawford,  Alonzo 

Crittenden,  J.  L 


Dake,  Mrs.  L.  M. 

D^Ancona,  Miss  Charlotte  A. 

Day,  Annie 

Deane,  Miss  K.  B 

Dickinson,  Marie  T 

Donovan,  Laura  Beven 


Expires. 


September  22,  1878. 
January  10,  1877. 
July  10,  1878. 
September  22,  1878. 
January  16,  1878. 
April  10,  1878. 
March  24,  1877. 

April  10,  1878. 
October  18,  1876. 
January  16,  1878. 
February  19,  1877. 
October  31,  1877. 
October  3,  1877. 
May  22,  1877. 
September  22,  1878. 
March  22,  1876. 
January  10,  1877. 
March  22,  1876. 
April  10,  1878. 
January  17,  1877. 
October  31,  1877. 
August  4,  1876. 
January  16,  1878. 
Marc'h  22,  1876. 
October  31,  1877. 
October  31,  1877. 
May  22,  1877. 
April  2,  1876. 
April  10,  1878, 
February  19,  1877, 
February  11,  1876. 
September  22,  1878. 
July  10,  1878. 
April  10,  1877. 
June  26,  1878. 
April  10,  1877. 
August  4,  1876. 
April  10,  1878. 
January  16,  1878. 
October  31,  1877, 

July  22,  1876. 
September  22,  1878. 
October  31,  1877. 
December  13,  1876. 
April  10,  1878. 
September  22,  1878. 
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Second  Grade  Certificates — Continued. 


Dorn,  N.  A 

Dorsey,  Miss  Mary  L. . . 
Dudley,  Miss  Lydia  F.... 

Duggan,  Amelia 

Dunphy,  Sallie  Powers. 


Eaton,  Effie  D. 


Fagan,  Mary 

Farguar,  C.  S 

Fay,  Mary  A 

Ford,  Mrs.  Ella  M. 
Forsyth,  Enna  D.... 
Fuller,  Mary  L 


Gates,  Mrs.  Sophia  B 

Gates,  Miss  Sophia  B 

Gibbs,  George  Jefferson... 

Gibbs,  Cynthia  C 

Gilmer,  Ma ttie  C 

Givens,  Louise  M 

Gladding,  Miss  Lydia  .H.. 

Goudy,  Lizzie 

Graffelman,  Lupin  da 

Graham,  Estelle  E 

Graves,  John  T 

Guild,  Pacific 


Hail,  Felix  Grundy 

Hamilton,  Maggie 

Hamilton,  George 

Hankenson,  John  B 

Hanscom,  George  Tyler.... 

Harrison,  Ed w.  C ... 

Hart,  Maria  L 

Harwood,  Miss  Clara  J.... 

Hayes,  E.  A 

Henderson,  W.  H 

Henderson,  Miss  M.  J 

Henry,  Libbie  S 

Hickey,  Kate  M 

Hilton,  Stephen 

Hinkelbein,  Josephine 

Hockheimer,  Julia 

Hopkins,  Thomas  P 

Horton,  Willis  B 

Howe,  Mindei'o  iliennedy. 
Hull,  A.  J 


August  4,  1876. 
July  10,  1878. 
September  22,  1878. 
July  18,  1877. 
September  22,  1878. 

September  22,  1878. 

January  16,  1878. 
July  10,  1878. 
September  22,  1878. 
September  22,  1878. 
July  18,  1877. 
August  4,  1876. 

April  10,  1878. 
January  16,  1878. 
January  16,  1878. 
March  24,  1877. 
July  18,  1877. 
March  22,  1876. 
July  10,  1878. 
July  18,  1877. 
October  31,  1877. 
March  22,  1876. 
July  18,  1877. 
March  22,  1876. 

September  22,  1878. 
October  31,  1877. 
November  7,  1877. 
March  13,  1878. 
January  16,  1878. 
July  10,  1878. 
March  24,  1877. 
October  31,  1877. 
March  22,  1876. 
October  18,  1876. 
February  19,  1877. 
January  16,  1878. 
October  31,  1877. 
July  10,  1878. 
April  10,  1878. 
September  Z2,  1878. 
September  22,  1878. 
January  10,  1877: 
September  22,  1878. 
January  16,  1878. 
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Second  Grade  Certificates — Continued. 


Hunt,  Abbie  Louisa- 
Hunter,  Eosa  V 

Huntley,  Miss  A.  H., 
Hurley,  Mamie  E 


Jackman,  Florence.., 
Jackson,  Mrs.  J.  L... 
Johnson,  Julian  W..< 

Johnson,  Samuel 

Johnston,  Lizzie 

Jones,  Mrs.  C,  B 

Jones,  Newman 

Jorey,  Bessie 

Jory,  Miss  Emma  L., 


Karsky,  Miriam 

Kendall,  Mrs.  C.  S.... 

Kiilpatrick,  B.  C 

Knight,  D.  S 

Koen,  Mary  Ellen.... 
Koper,  Miss  Mary  A. 


Lande,  Miss  Jos.  E 

Leach,  Elizabeth  S 

Leary,  Belle  S 

Lindberg,  Emily  U 

Lipowitz,  Mrs.  Ellen 

Little,  Lizzie  B 

Lloyd,  Julius  A 

Loring,  Martha  W 

Lougnecker,  George  H... 

Lowe,  Mrs.  A ,. 

Lowery,  Miss  Kate  M 

Lucas,  William  T 

Lucas,  M.  Ada , 

Lynch,  William  Francis., 

Madden,  Jennie  Loretta. 

Mallory,  Ida  E 

Manchester,  M.  R 

Manley,  George  P 

Marshall,  George  E 

Martin,  A.  E 

Martin,  Edith  J 

Martin,  Miss  Ada 

Maurer,  Clara  F 

McCleery,  Annie  E.. 


September  22,  1878. 
January  10,  1877. 
July  22,  1876. 
September  22,  1878. 

October  31,  1877. 
February  19,  1877. 
July  18,  1877. 
January  16,  1878. 
September  22,  1878. 
July  10,  1878. 
April  10,  1878. 
October  31,  1877. 
October  31,  1877. 

September  22,  1878, 
July  10,  1878. 
October  81,  1877, 
January  10,  1877. 
July  10,  1878, 
September  22,  1878. 

May  13,  1876. 
April  2,  1876. 
October  31,  1877. 
January  20,  1876. 
July  10,  1878. 
September  22,  1878. 
July  10,  1878. 
September  22,  1878. 
September  22,  1878. 
January  10,  1877. 
October  31,  1877. 
August  4,  1876. 
September  22,  1878. 
April  10,  1878. 

September  22, 1878. 
July  10,  1878. 
April  2,  1876. 
January  17,  1877. 
October  31, 1877. 
August  4,  1876. 
March  22,  1876. 
April  10,  1878. 
April  2,  1876. 
October  31,  1877. 
McClish,  M.  Annie 1  September  22, 1878. 
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Second  Grade  Certificates — Continued. 


Name, 


McConnell,  Harriet..., 

McDonald,  Annie 

McFarland,  JNellie  F., 

MeFarland,  Wm 

MeGeough,  Mary  Y.... 

McGilvray,  Mi's.  M 

McLellan,  G.  W 

McPhereon,  W.  G 

Merrill,  Mary  K 

Miles,  Mrs.  N.  Anna.. 

Miller,  Minnie  E 

Miller,  Miss  C.  E 

Millett,  Libbie  W 

Miranda,  Petra 

Morey,  Kittie 

Morgan,  H.J 

Morgan,  Hose  E 

Morse,  Miss  Cora 

Morton,  Ella  Jane 

Moses,  Hattie  A 

Moynihan,  Nora  T 

Murphy,  Annie  L 


Nesbitt,  Miss  J.  W.... 
Noritzky,  Miss  Men  a. 


0*Brion,  Eosa  H 

O'Eourke,  Maggie,.. 
Ortega,  Dario  M.... 
Orth,  Clara  Louisa. 
Owen,  Susie 


Paine,  George  S 

Patterson,  Isabelle 

Patton,  Mattie  A 

Peck,  Mrs.  Annie  Earle. 

Pedler,  Alfred 

Peiser,  Flora 

Phelps,  Hannah  J  . 

Pitcher,  Charlotte 


Eay,  Cax'rie  L 

Eay,  Maria 

Eay,  Maria 

Eay,  Maria 

JEleese,  Thomas  B 

Eiley,  James  A 

Eobbins,  Philomene.. 


Expires. 


October  18,  1876. 
July  18,  1877. 
September  22,  1878. 
October  31,  1877. 
September  22,  1878. 
July  18,  1877. 
July  18,  1877. 
August  4,  1876. 
September  22,  1878. 
September  22,  1878. 
September  22,  1878. 
April  10,  1878. 
January  16,  1878. 
June  27,  1877. 
March  22,  1876. 
August  4,  1876. 
October  18,  1876- 
September  22,  1878. 
October  31,  1877. 
July  10,  1878. 
September  22,  1878. 
March  22,  1876. 

October  31,  1877. 
July  10,  1878.^ 

September  22,  1878. 
March  22,  1876. 
August  4,  1876. 
July  18,  1877.. 
April  2,  1876. 

January  20,  1876. 
January  16,  1878. 
September  22,  187&. 
October  31,  1877. 
April  10,  1877. 
October  31,  1877. 
July  18,  1877. 
July  18,  1877. 

April  2,  1876. 
March  22,  1876. 
April  10,  1878. 
January  16,  1878. 
October  31,  1877. 
March  22,  1876. 
September  22,  1878. 
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Second  Grade  (7m(/fcai5e5— Continued. 


Eoberte,  Benjamin  F.... 
Eobinett,  Margretta  M. 

Eobinett,  Minna 

Eockwood,  Josephine... 

Eodahan,  B 

Eolfe,  Eugene 

lioot,  Miss  A.  M 

I^oot,  ElJis 

Eussell,  Ella 

EasselJ,  Mary  O "*.'. 


Sallee,  J.  W. 


Scott,  Lillie 

Seelej-,  Miss  Nora  h!..\'.' 

Sharkey,  Sarah  H 

Sheldon,  Miss  Jennie 

Shepherd,  Nellie 

Shinn,  Charles  H. 

Shirley,  James  W 

Shuey,  Jewell 

Simons,  Miss  Mary  P 

Simons,  Miss  Mary  Peari 
Simonton,  Miss  Sophia  A. 

Simpson,  J.  M 

Smith,  Miss  M.  Y \,\,, 

Smith,  Miss  Ella  J....'/..!!! 

Smith,  James 

Smith,  Juanita  J //. 

Spalding,  Timothy  A.....\\ 

Spencer,  Eebecca 

Stewart,  Jessie  M 

Stockton,  Alice 

Stone,  O.  S '///. 

Strange,  Miss  Emma  m!!!. 
Strawbridge,  Miss  Viola.., 

Sturtevant,  Sarah  C ., 

Sullivan, Nora  G \,\ 

Sutherland,  Frances ,* 

Symondfi,  Jennie  C \\\\ 


Talmadge,  Minnie  ,.., 
Taylor,  Miss  Frankie 


January  16,  1878. 
January  16,  1878. 
September  22,  1878. 
January  10,  1878. 
January  17,  1877. 
September  22,  1878. 
August  4,  1876. 
August  4,  1876. 
March  22,  1876. 
April  2,  1876. 


saoCn,Nan7f-£\\\;-:::;::::::::::::::::::::::::::^ 


September  22,  1878. 
October  18,  1876. 
September  22,  1878. 
February  11,  1876, 
November  7,  1877, 
July  10,  1878. 
April  10,  1877. 
April  10,  1877. 
April  2,  1876. 
September  22,  1878. 
May  28,  1876. 
March  24,  1877. 
January  20,  1876. 
July  10,  1878. 
April  10,  1878. 
January  10,  1877. 
July  10,  1878. 
June  27,  1877. 
January  16,  1878. 
March  22,  1876. 
April  10,  1877. 
January  16,  1878. 
May  28,  1876. 
^^\y  10,  1878. 
January  16,  1878. 
July  18,  1877. 
April  10,  1877. 


April  10,  1877. 

Ta>ior;  Thomas'G:::;;:;:::::::::::^^^^ i  :f;;""%^  /|^  i^^^. 

Tibbitts,  Mrs.  Elizabeth  B....  ^fj^}^;,   f  %.,, 

Titus,  F.  H  Januaiy  16,  18(8. 

'       ^ I  August  4,  1876. 
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Second  Grade  Certificates— ContinJied. 


Name. 


Troy,  Patrick ■ 

Tucker,  Mrs.  B.  R.. 
Turner,  Cynthia  M. 


Underwood,  Mary  C, 


Voris,  Miss  Elizsabeth  M.. 
Vrooman,  Emily  M.. ...... 


Waldron,  S.  A 

Walsh,  Maggie  M 

Walsh,  Mary  T 

Webb,  Delia *. - 

Weed,  Miss  Alice 

Wetmore,  Octavia 

Wheeler,  Mary  E 

Wheelock,  Miss  E.  M. 

Whelan,  EllaE 

White,  Hattie  H. 
Wiekliff,  Mrs. 


Expires. 


February  19,  1877. 
April  2,  1876. 
April  2,  1876. 

January  16,  1878.    - 

July  10,  1878. 
January  16,  1878. 

January  10,  1877. 
September  22,  1878. 
September  22,  1878. 
July  10,  1878. 
July  22,  1876. 
September  22,  1878. 
September  22,  1878. 
January  10,  1877. 
November  7,  1877. 
October  18,  1876. 
March  24,  1877. 


Wilcox,  Katie 

Wild,  Mrs.  Maggie  H 

Wing,  Florence  Delight, 

Wiseman,  Mary  L 

Wright,  Miss  V 


Elvira ;    September  22,  1878. 

I     *_    -1   in    IQTQ 


Tork,  John,  Jr 

Young,  Lenore  P.. 


Zwieker,  Katie 


April  10,  1878. 
August  28,  1878. 
September  22,  1878. 
January  10,  1877. 

September  22,  1878. 
March  22,  1876. 


September  22,  1878. 


Third  Grade  Certificates. 


Name. 


Adams,  Sallie  L < 

Alrutzs,  Miss  Mary  D. 


Banks,  Lillie 

Eanks,  My 

Beane,  Emma  H. 


Expires. 


July  18,  1876. 
October  31, 1876. 

October  31,  1876. 
April  10,  1877. 
January  16,  1877. 
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Third  Q-rade  Certificates — Continued. 


Name. 


Bills,  E.  AUie 

Blakeslee,  Helen  S 

Boland,  Joanna  M.  A.... 
Boyle,  Mary  Elizabeth  .- 

Brady,  Theresa  B 

Brigham,  Henrietta  M. 

Bronson,  Camilla  E 

Brooks,  Lizzie  M 

Brooks,  Margaret  E.... 
Bryant,  Mrs.  Martha  L.. 

Barnell,  Electa  J 

Burscough,  Lizzie 


Caldwell,  Sarah 

Campbell,  Kate  A 

Chapman,'Mi88  R  L 

Charte,  Christine 

Chesnutwood,  Lizzie  H. 

Clark,  Mrs.  Hattie 

Classen,  Louise  M... 

Clow,  Mary  B 

Colby,  Phebe  S 

Cornell,  Sadie 

Cuffe,  Frances  A 


Dicker,  Meda  L, 
Donnelly,  Louisa 
Donnelly,  Louisa 


Ellis,  Carrie  M.... 
Ephraim,  Janette . 


Fagan,  Mary 

Fleming,  Mary  A. 


Gavigan,  Annie  E..» 

Gilbert,  Mrs.  Henry  D. 

Gillam,  Miss  Sallie 

Gilman,  Lucie  A 

Glidden,  Flora  A , 


Hagen,  Miss  Louise  C. 

fiaslam,  Susie  E 

Hawley,  Clara  M 

Heney,  Libbie  S 

Hulett,  Eva  M...., 

Hull,  Lottie  J 


Expires. 


Davis,  Miss  Dora , January  10,  1876. 


October  31,  1876. 
October  31,  1876. 
September  22,  1877. 
September  22,  1877. 
July  10,  1877. 
January  16,  1877. 
January  16,  1877. 
October  31,  1876. 
October  31,  1876. 
October  31,  1876. 
January  16,  1877. 
October  31,  1876. 

September  22,  1877. 
May  22,  1876. 
March  24,  1876. 
September  22,  1877. 
April  10,  1877. 
October  31,  1876. 
October  31,  1876. 
May  22,  1876. 
April  10,  1876. 
July  10,  1877. 
July  10,  1877. 


January  10,  1876. 
October  31,  1876. 
January  16,  1877. 

January  16,  1877. 
January  16,  1877. 

October  31,  1876. 
October  31,  1876. 

July  10,  1877. 
October  31,  1876. 
September  22,  1877. 
April  10,  1877. 
January  16,  1877. 


February  19,  1876. 
April  10,  1877. 
October  31,  1876. 
October  31,  1876. 
April  10,  1876. 
January  16,  1817. 
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Third  Grade  Certificates— Qoni\m\e^, 


Name. 


Jacobs,  Cecelia 

Jehn,  Marian 

Jewett,  Mary  Julia . 
Johnson,  Marie  J.... 


Kerr,  Miss  Margaret. 

Kervan,  Lulu  K 

Kirby,  Miss  Ora 

Kraus,  Emma  F 

Kroff,  Sophie 


Leever,  Miss  E.  Jj.  ., 

Levy,  Hattie 

Lovejoy,  Mrs.  Belle.. 


Madden,  Jennie  L 

Madden,  Jennie  L. 

Madden,  Jennie  L 

Mansfield,  Anna  Adams.. 

Mason,  Cannie 

Mathews,  Addle 

McLean,  Anna  M 

McNevin,  Maggie  A. 

Moore,  Sallie  V i 

Morse,  Winora  E 

Moyle,  Louise  E 

Mulgrew,  Cassie  A 

Mulgrew,  Mary  Jane 

Murphy,  Miss  Nellie 

Murphy,  Miss  Nellie  ...,. 


North,  E.  M... 
Norton,  Cora.. 


O'Brien,  Annie  M.,.. 
O'Donnell,  Sarah  F., 


Paulk,  Miss  U.  A 

Patchet,  V 

Peck,  Helen  B 

Pelham,  Mrs.  Mary  B.. 
Phelps,  Mrs.  Eliza  T...., 


Eichardson,  Irene., 
Kussell,  Zadie  E.... 


Salsig,  Alice  A.... 
Saxton,  Mary  L.. 


July  10,  1877. 
January  16,  1877. 
July  10,  1877. 
September  22,  1877. 

January  16,  1877. 
September  22,  1877. 
January  10,  1876. 
January  16,  1877. 
July  18,  1876. 

January  10,  1876. 
January  16,  1877. 
January  16,  1877. 

October  31,  1876. 
January  16,  1877. 
April  10,  1877. 
January  16,  1877. 
September  22,  1877. 
July  10,  1877. 
July  10,  1877. 
July  10,  1877. 
October  31,  1876. 
October  31,  1876. 
September  22,  1877. 
April  10,  1876. 
April  lO;  1876. 
January  16,  1877. 
April  10,  1877. 

July  10,  1877. 
January  10,  1876. 

September  22,  1877. 
January  16,  1877. 

January  10,  1876. 
November  1,  1875. 
July  10,  1877. 
January  16,  1877. 
July  18,  1876. 

April  10,  1877. 
September  22,  1877. 

April  10,  1877. 
October  31,  1876. 
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Third  Grade  Certificates — Continu6d. 


Name. 


Shaw,  Ella  K 

Shea,  Mary  T 

Sherman,  Miss  Julia  E... 

Simon,  Malvina 

Smith,  Belle... 

Smith,  Lillie  W 

Starkweather,  Clara  E... 

Strauss,  Ida 

Sullivan,  Nellie 

Summerfield,  Alice 

Summers,  Miss  8.  G 

Swain,  Emily  F 

Thompson,  Miss  Ettie  L 

Thompson,  Sadie  E 

Tiedeman,  Dora 

Trimble,  Caroline 

Vallean,  Sophie 

Vallean,  Sophie 

Vallean,  Sophie 

Walton,  Miss  Addie  E... 
Whitehouse,  Hattie  E,... 

Willard,  Eobuh 

Wood,  Evelyn  B 

Wood,  Miss  Susie  M 


Expires. 


July  18,  1876. 
September  22,  1877. 
April  10,  1877. 
January  16,  1877. 
April  10,  1877. 
January  16,  1877. 
January  16,  1877. 
October  31,  1876. 
January  16,  1877. 
April  10,  1876. 
January  10,  1876. 
October  31,  1876. 

July  10,  1877. 
January  16,  1877. 
July  10,  1877. 
April  10,  1877, 

January  16,  1877. 
April  10,  1877. 
July  10,  1877. 

October  31,  1876. 
September  22,  1877. 
July  10,  1877. 
September  22,  1877. 
October  31,  1876. 


Digitized  by 


Google 


:l 


UNIVERSITY   Of    CALIFORNIA. 


1.    COLLEGES  IN  THE  UNIVERSITY. 
.2.    REQUIKEMENTS  FOR  ENTRANCE. 

3.  EXAMINATIONS. 

4.  OUTLINE   OF   THE    INSTRUCTIONS   GIVEN  IN   THE    DIEEEBENT 

BRANCHES  OE  STUDY. 
6.    THE  SCIENTIEIC  DEPARTMENTS. 

6.  COLLEGE  OF  AGRICULTURE. 

7.  COLLEGE  OE  MECHANICS. 

8.  COLLEGE  OF  MINES. 

9.  COLLEGE  OF  ENGINEERING, 

10.  COLLEGE  OP  CHEMISTRY. 

11.  COLLEGE  OF  LETTERS. 

12.  COLLEGE  OP  MEDICINE. 

13.  ORIENTAL  COLLEGE. 

14.  CALIFORNIA  COLLEGE  OF  PHARMACY. 

15.  GENERAL  EDUCATIONAL  MATTERS. 


"Digitized  by 


Google 


J 


BIENI^IAL   EEPOET 


REGENTS  OF  THE  UNIVERSITY  OF  CALIFORNIA, 


FOR    THE    YEARS    1873-5. 


I.--COLLEGES  IN  THE  UNIVERSITY. 

The  University  embraces  seven  courses  of  study,  commonly  called 
**  Colleges;''  namely: 

In  Science;  Agricultai-e,  Mechanics,  Engineering,  Chemistry,  Mining, 
and  Medicine.     (}) 

In  Letters:  Classical,  and  Literary. 

For  the  colleges  in  science,  as  well  as  for  the  Literary  coarse  in  the 
College  of  Letters,  the  degree  given  at  the  close  of  the  coarse  is  that  of 
Bachelor  of  Philosophy.  Eor  the  Classical  Coarse,  the  degree  is  that 
of  Bachelor  of  Arts;  in  the  Medical  College,  the  degree  is  Doctor  of 
Medicine. 

The  Scientific  Courses  correspond  very  closely  with  the  modern 
courses  established  in  the  institutions  o£  other  States  which  received 
the  Congressional  grant  of  eighteen  hundx'ed  and  sixty-two.  They  are 
intended  to  give  the  student  a  good  preparation  for  the  pursuits  of 
Agriculture,  Mining,  Engineering,  Mechanics,  and  Chemistry.  The 
etudies  of  the  first  two  years  are  very  nearly  the  same  in  all  these  Col- 
leges,    In  the  last  two  years  the  special  studies  predominate. 

The  Literary  Course  is  based  upon  History  and  the  general  scientific 
studies,  including  Mathematics,  Physics,  Chemistry,  Geology,  etc  :  Mod- 
era  Languages,  including  Anglo-Saxon,  English,  French,  and  German, 
with  the  option  of  others. 

The  Classical  Course  corresponds  closely  with  that  of  Classical  Col- 
leges at  the  East. 

(1.)  Thfi>  CoKege  of  Medicsine  is  in  San  5'rancisco;  it  is  under  a  separate  Faculty,  and  is 
self-supporting. 

The  Oalifornia  College  of  Pharmacy  has  been  affiliated  with  the  Univ&rsity,  retaining 
its  own  organization. 

Neither  of  these  Colleges  receive  any  part  of  the  State  appropriaitiioiis^  though  a  small 
amount  for  repairs  on  the  Medical  College  building  has  been  paid  by  tlm  Regents. 
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IL— GENERAL  EEQUIEEMENTS, 

Candidates  for  admission  are  in  all  eases  expected  to  be  not  less  than 
sixteen  years  of  age,  and  to  bring  with  them  testinjonials  from  their 
teachers  or  other  responsible  persons.  They  are  examined  in  Arith- 
metic, Algebra  (to  equations  of  the  second  degree),  and  Geometry  (four 
books  of  Legendre),  and  in  the. elements  of  "a  good  English  education," 
as  that  phrase  is  commonly  understood.  If  they  intend  to  enter  the 
Literary  Course,  a  knowledge  of  Latin  is  very  desirable,  and  after  the 
examination  of  eighteen  hundred  and  seventy-five  it  will  be  required. 
If  they  intend  to  enter  the  Classical  Course,  the  examination  is  extended 
to  the  studies  of  Latin  and  Greek.  All  these  requirements  are  more 
lully  explained  in  subsequent  paragraphs. 

J:^.The  Faculty  are  sometimes  urged  to  receive  students  who  are  younger 
than  sixteen  years  of  age,  but  who  have  the  requisite  knowledge.  The 
reason  for  declining  to  do  so  is  this:  that  the  course  of  study  here  pre- 
scribed is  difficult,  and  demands  not  merely  elementary  knowledge,  but 
also  a  certain  maturity  or  strength  of  mind  and  purpose,  more  or  less 
dependent  upon  years.  If  the  candidate  can  do  more  than  master  the 
prescribed  requisites  for  admission,  he  may  well  direct  his  attention  to 
the  study  of  French,  German,  Latin,  or  some  other  language;  or  he 
may  take  up  some  branch  of  Natural  History,  which  will  train  his  pow- 
ers of  observation  and  classification  (like  the  local  Botany,  Mineralogy, 
Entomology,  Ornithology,  etc.),  and  will  also  help  his  physical  devel- 
opment, by  the  field  work  and  out-of-door  study;  or  he  may  carry  his 
mathematical  studies  farther  on;  or  endeavor  to  become  proficient  in 
accurate,  truthful  drawing,  or  pursue  a  wider  course  of  historical  read- 
ing. In  short,  the  more  a  scholar  brings  with  him  to  college,  the  more 
profit  he  will  derive  from  the  studies  of  his  coui'se. 

Students  are  sometimes  received  as  students  in  special  courses.  They 
are  expected  to  be  older  and  more  proficient  than  those  who  enter  the 
Freshman  Class,  and,  besides,  are  expected  to  give  some  reason  satis- 
factory to  the  Faculty  for  choosing  the  special  studies  which  they  may 
select.  In  other  words,  the  University  does  not  recommend  any  devia- 
tion from  a  regular  course,  unless  the  tastes,  the  age,  and  the  previous 
studies  of  the  scholar  make  it  probable  that  the  special  course  will  re- 
ceive earnest  attention.  In  the  Chemical  Laboratory  students  are  thus 
received.  Ladies  sometimes  attend  only  the  instructions  in  literary  or 
scientific  studies.  Occasionally  there  are  good  reasons  why  a  partial 
course  is  followed;  but  "special  students"  do  not  ordinarily  aim  at  an 
academic  degree,  and  their  education,  so  fiir  as  the  University  is  con- 
cerned, is  less  symmetrical  than  that  of  the  regular  students. 

Many  applicants  for  admission  are  unable  to  enter  the  University  on 
account  of  their  inability  to  pass  the  requisite  examination,  through 
imperfect  preparation. 

It  IS  impossible  to  urge  too  strongly  upon  parents,  teachers,  and 
pupils  the  inevitable  hindrance  and  embarrassment,  and  often  absolute 
failure,  caused  by  coming  here  imperfectly  prepared.  Teachers  do  a 
great  injury  to  their  pupils  if  they  allow  them  to  suppose  their  prepara- 
tion  sufficient,  when  a  careful  study  of  the  information  afforded  by  the 
University  might  assure  them  that  it  is  far  from  being  so. 

It  is  no  kindness  to  a  young  person,  bat  rather  an  irreparable  harm, 
if  h^  is  permitted  to  enter  the  University  so  imperfectly  prepared  that 
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III. — ENGLISH  REQUIREMENTS* 

h»  m„..  „,d,„,.„d  a      hy.ic.'f  pec,,IUrTti.?ofl 

rmfHb.  T®  ^^'  "'"."^  ^'"^^  ''««"  inquii-ed  about  and  refle  -ted  on 
eubiect  of'  J?r'T'''"''  ^i!^'""  «  lamentable  ignorance  ofthe  whole 
»or  w  physical  geography.  No  part  of  the  subject  is  more  im 
poiunt,  or  more  rndispensable  to  furthW  progress.  ' 

with  th?'o];7jf-  l'''*l'*^'t'f  ''  expected  to  show  a  familiar  acquaintance 
iect     Smni  «f  ?^  -^  *"'®  °^  ^^^  common  school  books  on  this  sub- 

-iS^^r^  Tht^^^ijara:^ -1  ^:^}7'  -'  '^  --- 

te„!^f 'Th-'^'^r  ^^^'.^P'^^i"  the  relations  betwLn  the  parts  of  sen 

euncTe'd  seitenci  !^-T'  """""^^  ^^"'^^'  ^^««»'  ^t<>'  '"  variously  con- 
tZnlTrfl  f^  ''*,-'"*  '''^"-  ^*  '«  '■ec-oraraended  that  pupils  practice 
sLndLrd  p  r  IdTe^si  "'  analyzing  and  parsing  .arioL 'pasrageT^^- 
this  ««  j^*^  M  *"^.^«'«e.  80  as  to  untold  their  precise  meanimr.  But  in 
Larl,ul  or  r^'^'r' ?'''?•'«  ^"""^  earnestly  waVned  against  mere  rote 
not  d  sttctlvr^or*^  ^w''^'.'""P!"*'""  *'^'  ^«'-^«  ^"J  Ph'-^8e«  which  are 
ot-no  vLlue^unfZ^''**""*^"''"'^^''-     ^^^^   "learning"  is  not  onl^ 

tice  rh'el'bm'tT^to^r.P*'''''''"'.*''^*"^^^*^^  •«"«*  have  gained  byprac- 

thouSt  in  dS„  Vn    r\*"r  '7'P'^  ■*'''°S  ^«  l'^^^'^'  «^  "'^s  ««««>  or 
InTShLl  ^         f?gi'8h,  clearly  and  correctly;  and  with  due  recard 

Meadmg.-ln  .Reading  there  is  required  a  distinct  articulation  of  each 
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vowel  and  coDsonant  of  our  alphabet,  and  an  ability  to  read  so  as  to 
show  an  intelligent  apprehension  of  the  meaning  of  what  is  read. 

IV. — MATHEMATICAL   REQUIREMENTS. 

Arithmetic, — A  thorough  and  sound  knowledge  of  the  arithmetic  is 
requisite  on  the  part  of  candidates. 

They  must  be  thoroughly  versed  in  the  principles  of  fractions,  both 
common  and  decimal;  skillful  in  the  resolution  of  numbers  into  thoir 
prime  factors,  and  able  promptly  to  find  the  least  common  multiple  and 
greatest  cqpimon  divisor  of  two  or  more  numbers.  They  must  be 
familiar  with  percentage  and  the  various  applications  thereof,  and  the 
principles  of  proportion,  and  most  have  been  well«taught  in  the  French 
Tables  of  weights  and  measures;  u  e.,  the  Metric  System. 

In  Algebra,  the  candidate  must  have  advanced  as  far  as  equations  of 
the  second  degree  in  the  Higher  or  University  edition  of  some  good 
author;  and  ho  must  have  mastered  the  principles  of  Geometry  to  an 
extent  equivalent  to  the  first  four  books  of  Davies'  Legendre.  Eufc 
while  it  will  be  seen  that  the  quantity  of  mathematical  preparation  is 
small,  it  is  expected  that  the  quality  of  it  shall  be  of  the  best  descrip- 
tion. 

The  candidate  must  be  able  not  merel}^  to  perform  the  exactions  set 
before  him,  and  to  get  the  correct  answers  lo  examples,  but  to  explain 
the  principles  by  which  he  has  operated,  and  to  make  that  explanation 
in  a  clear  and  intelligent  manner. 

It  is  hoped,  and  confidently  expected,  that  the  facilities  for  good 
preparation  will  be  such  in  the  different  parts  of  California,  that  the 
standard  of  these  requirements  can  be  considerably  ele lilted  at  an  early 
day  in  the  future. 

V. — CLASSICAL    REQUIREMENTS. 

Candidates  for  admission  to  the  Classical  Course  must  pass  the  same 
examinations  as  are  necessary  for  the  College  of  Science,  in  addition, 
there  are  the  following  requisitions  in  Latin  and  Greek; 

Latin  Grammar,  including  Prosody;  Caesai-,  four  books;  Cicero,  six 
orations;  Yirgirs  Eclogues,  and  six  books  of  the  ^neid.  After  eighteen 
hundred  and  seventy-five,  there  will  also  be  required  the  Georgies  of 
Virgil,  and  twenty -six  lessons  of  Allen's  Latin  Composition. 

Greek  Grammar,  including  Prosody;  Xenophon's  Anabasis,  three 
books;  Homer's  Iliad,  two  books  (omitting  the  catalogue  of  ships.) 
After  eighteen  hundred  and  seventy-five,  the  requisition  in  the  Anabasis 
will  be  increased  to  four  books,  or  their  equivalent  in  the  Greek  Eeader. 
There  will  also  be  an  examination  in  Jones'  Greek  Composition. 

Also,  that  points  in  history,  biography,  and  geography  be  carefully 
studied,  in  coi)nection  with  the  reading  lessons. 

Also,  that  derivations  be  constantly  noted,  especially  of  such  Greek 
and  Latin  words  as  have  come  into  English. 

yi. — OPTIONAL   STUDIES. 

Students  already  proficient  in  the  studies  laid  down  in  the  general 
scheme  which  they  are  following,  or  who  have  suflftcient  extra  time  at 
their  disposal,  may  pursue  optional  studios,  with  the  permission  of  the 
Faculty;  or  they  may  attend  lectures  and  exercises  appointed  for  other 
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flections  of  the  UniverArtv  iV  ,*f  ^^ 

pointments.        ^'"^^'^«"3'>  if  it  does  not  oonaict  with  thoii-  regular  ap- 


EXAMIJSTATIONS. 
io«  to  tb,  nature  of  Ih  .Zdy  '  '"  ""'"»»  •"■  »'"'l'  ""■■<!■ 

t.2t;ssr£r,;ts;.ri":;,xirsT;L^^^^^ 

Other  examination  eovprfn^  \hZ     u   f      ^^^^  ^^ove,  and  there  is   no 

any  degree  in  any  regular  conv^J^^j^i  ^  piodcient  eandidates  for 
be  examined  therefor  at  th™,?  ,  ^  University,  «hall  be  entitled  to 
examination  shaTSceitesuchrc'"''^^^  ''"^  «°  P*««i"g  Buch 

of  the  University  therlfor  and  fh!n  °''  *.'''''  ''f  "'■'^'  ^"^^  ^^'^  ^''P'o'i^' 
respects  as  graStes^fl'eUnlvetfty'*"'^  '"'    '*'  considered  \n  all 

th;rtone'n:fUs^tnYnt;:s^a:d'ai^^%'^r  'f''r\  «^"<^-^« 

GRADUATING    THESES. 

quted\'oTieparol?htirro'n^*'"^  •°''.  ^1^'^^'^  '^''y  ''^"didate  is  re- 
coarse  of  study  ^         ^^^       ''''''^'^  '^^'''^^'^  ^^  ^'^  Principal 

FaSy  and  ttrclaJ:  llV^ZVtf''/'-'^^'''  '""^  presence  of  the 
i8  not  so  much  relarded^as  tuFZt^U  1"^?'  -^^^  '^"^^^  ^^  *'^«  «««^y 
the  mode  in  which  the  fholhf!  '°'^"^«t"«'  ^'gor  which  it  shows,  and 
cal  analysis;  aTroblem  iifn^  n.^Jr"  """P'r^^-  ^o^  e^^^plo,  a  chemi- 
cultural  investigation  a  lit^farv^.i.^'  P''^''"''  T-  "^^^hanics;  an  agri- 
philological  studv  m.',rK  '"*'^'*'T  •J'-'ticism;   an   historical,   ethical,   or 

and  tastrif1Se^;S    anTr''';-*'r'l"^u*"  '^'  «P««''*'  P^rsiits 
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several  courses  of  study  pursued  in  the  University,  and  to  afford  a  good 
opportunity  for  stating,  in  a  clear  and  definite  style,  the  results  of  such 
researches. 

NUMBEE    OF    STUDENTS. 
SUMMARY. 

(^Not  including  the  Students  in  Medicine.) 

Whole  number 237 

Young  men. • 197 

Young  ladies • 40 

I, — ARRANGED   BY   COURSES. 

Post-Graduates 9 

Candidates  for  the  Bachelor's  Degree 171 

Students  at  Large 19 

Special  Course  Students 38 

Total 237 

II. — ARRANGED    BY   COLLEGES, 

Students  in  the  five  Colleges  of  Science 96 

Students  in  the  College  of  Letters: 

Classical 50 

Literary 26 

Students  at  Large  and  Special 56 

Students  post-graduate,.. 9 

Total., 287 

The  Students  in  the  Scientific  Colleges  are  not  required  to  announce 
the  special  College  0*.  e.,  Agriculture,  Mechanics,  Mining,  Chemistry,  or 
Engineering),  they  choose  to  enter,  until  the  end  of  the  second  year. 

III. — ARRANGED   BY   CLASSES. 

Science.  Letters.  Tbtal. 

Senior,  or  First  Class 14  9  23 

Junior,  or  Second  Class 18  20  38 

Sophomore,  or  Third  Class 24  7  31 

Freshman,  or  Fourth  Class 40  40  80 

Totals 96  76  172 

Not  assigned  to  classes 65 

Total 237 

Note  .—Some  of  the  Students  at  Lar^e,  and  of  the  Special  Course  Students,  are  pursu- 
ing nearly  full  courses  in  connection  with  some  one  of  the  Colleges.  Some  of  these  expect 
to  Decome  candidates  for  a  Degree. 

There  is  no  Preparatory  Class. 
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INCREASE   IN    NUMBER   OP   STUDENTS. 


The  number  of  students  has  steadily  increased  since  the  University 
was  opened,  as  follows: 


Years. 

Science. 

Letters, 

Special  and 
at  Large.* 

Total. 

Ladies. 

1869--70 

14 
28 
75 
93 
100 
96 

21 
24 

28 
44 
44 
76 

5 

26 
50 
48 
47 
65 

40 
78 
153 
185 
191 
237 

1870-71 

*8 
27 
39 
22 

40 

1871-72 

1872-73 

1873-74 

1874-75 

*  Including  1873-4,  two,  and  in  1874-5,  nine,  post-graduates 

Note.— Since  tabulating  the  foregoing  statements,  the  catalogue  of  the  Preshmaik 
Class— eighteen  hundred  and  seventy-five-six— has  been  made  up.  The  list  shows  one 
Hundred  and  fifty-three,  of  which  eleven  are  young  ladies. 


Classical , 21 

Literary !.....!!.!!.!!!!!..!.]!"  51 


Scientific... 
Total. 


Add  to  the  above  the  students  in  other  classes,  as  heretofore 
stated,  loss  the  graduates  of  1875,  who  numbered  24,  and  it 
leaves 


Total  number  of  students  now  attending  the  University., 
Increase,  when  compared  with  previous  year 


72 
81 

153 


223 
366 


129 


The  three  hundred  and  sixty-six  students,  as  above,  may  be  classed 
as  follows: 


Classical  and  Literary... 
Scientific 


Special,  or  not  assigned  to  classes. 
Total ; 


139 

162 

65 


366 
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OUTLINE    OF    THE    INSTRUCTIONS    GIVEN    IN    THE    DIF- 
FEEENT    BEANCHES    OF    STUDY. 

MATHEMATICS. 

Freshman  Class — Algebra:  Solution  of  Equations,  first  and  second 
degrees;  Binomial  Theorenij  Extraction  of  Eoots  of  any  degree,  both 
of  numbers  and  algebraic  quantities;  Operations  on  radicals  of  any 
degree,  and  upon  quantities  affected  with  fractional  and  negative  expo- 
nents; Progressions  and  Proportions;  Principle  of  Indeterminate  Co- 
efficients; Summation  of  Series  by  the  method  of  Differences,  and  by 
special  methods;  Solution  of  Exponential  Equations;  Theor3^  of  Loga- 
rithms; General  Theory  of  Equations;  different  methods  of  Solving 
Numerical  Equations  of  any  degree.     Text  Book:  Davies*  Bourdon. 

Geometry. — Instructions  in  Plane  Geometry  ;  Geometry  of  Three 
Dimensions,  and  Spherical  Geometry;  Exercises  in  Geometrical  Inven- 
tion; Loci;  Symmetry;  Maxima  and  Minima  by  Geometrical  Methods; 
Harmonic  Proportion  and  Harmonic  Pencils;  Polars,  Centers  of  Simili- 
tude, etc.     Text-Book:  Olney's  Geometr3^ 

Sophomore  Class. — Trigonometry  and  Mensuration. — Thorough  prac- 
tical instruction  in  the  use  of  Tables  of  Logarithms,  and  Logarithmic 
Functions,  Plane  and  Analytical  Trigonometry;  Spherical  Trigonometry, 
and  Mensuration.     Text-Book:  Olney's  Trigonometry. 

Analytical  Geometry. — Determinate  and  Indeterminate  Geometry,  in- 
cluding a  full  Examination  of  the  Properties  of  the  Conic  Sections. 
Text-Book:  Church's  Analytical  Geometry. 

Descriptive  Geometry;  Spherical  Projections;  Shades,  Shadows,  and 
Linear  Perspective.     Text- Book:  Church's  Descriptive  Geometry. 

Junior  Class. — Differential  and  Integral  Calculus;  and  the  Calculus 
of  Variations.     Text-Book:  Church's  Calculus. 

In  the  Colleges  of  Letters,  Agriculture,  and  Chemistry,  one  Term  is 
devoted  to  the  study  of  Surveying.  Text-Book:  Murray's  Manual  of 
Surveying. 

PHYSICS   AND   mechanics. 

The  course  of  instruction  in  Physics  and  Mechanics  commences  with 
the  Second,  or  Sophomore  Year  of  the  regular  course,  and  is  completed 
in  three  years. 

The  Students  in  the  Sophomore  Class  are  occupied  with  the  subject 
of  Heat:  including  Thermometry;  Laws  of  Expansion  of  Solids,  Li- 
quids, and  Gases;  Laws  of  Conduction  and  Convection;  Laws  of 
Liquefaction  and  Solidification;  Laws  of  Ebullition;  Laws  of  Elastic 
Force  of  Vapors;  Theory  of  Steam  Engine;  Laws  of  Vaporization  and 
Condensation;  Spontaneous  Evaporation;  Hygometry;  Laws  of  Speci- 
fic Heat;  Sources  of  Heat;  Mechanical  Equivalent  of  Heat;  Heat  of 
Combustion-;  Dynamical  Theory  of  Heat. 

Then  commences  the  course  on  Mbjhanics:  embracing  general  Prop- 
erties of  Matter;  Measurement  and  Hepresentation  of  Forces;  Momen- 
tum; Uniform  Motion;  Uniformly  Accelerated  and  Retarded  Motion; 
Laws  of  Motion;  Composition,  Eesolution,  and  Equilibrium  of  Forces; 
Composition  and  Eesolution  of  Motions  and  Rotations;  Principle  of 
Moments;  Theory  of  Parallel  Forces;  Theory  of  Couples;  Curvilinear 
Motion,  and  the  Laws  of  Centrifugal  Force. 

The  students  in  the  Junior  Class  continue  the  study  of  Mechanics: 
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including  Laws  of  Gravity;  Laws  of  Central  Forces;  Laws  of  Palling 
Bodies;  Application  of  Theory  of  Parallel  Forces  to  Center  of  Gravity 
and  Stability;.  Elementary  Machines  and  Theory  of  Machinery;  Laws 
of  Friction  and  Resistance  to  Motion;  General  Theorem  of  Work;  Max- 
imum  Effect  of  Machines  and  Animals;  Motion  on  Inclined  Planes- 
Vibratory  Motion;  Theory  of  Pendulum  and  Applications;  Laws  of 
Impact;  Moment  of  Inertia;  Theory  of  Projectiles  and  Application  to 
Gunnery.  Mechanics  op  Liquids:  including  Transmission  of  Pressure; 
Pressure  due  to  Weight;  Buoyancy  and  Flotation;  Application  to 
Specific  Gravity.  Motion  of  Liquids:  Spouting  Liquids;  Motion  of 
Water  in  Pipes,  Canals,  and  Rivers;  Theory  of  Water  Motors,  and  the 
Power  of  the  various  kinds  of  Water  Wheels.  Mechanics  of  Gases: 
including  Laws  of  Compressibility  and  Elasticity;  Pressure  of  the  At- 
mosphere; Barometric  Formula;  Applications  to  Pumps,  Siphons,  Fire 
Engines,  etc.;  Theory  of  Resistance  of  Fluids;  Mechanics  of  Capillar- 
ity. Electricity:  including  Laws  of  Electrical  Action;  Distribution  of 
Electricity;  Electrical  Induction;  Theory  of  Dielectric  Induction; 
Theory  of  Ley  den  Jar  and  Electric  Battery;  Electric  Light;  Mechan- 
ical and  Chemical  Effects  of  Electricity;  Cause  of  Electrical  Phenomena; 
Atmospheric  Electricity;  Thunderstorms;  Lightning-rods.  Magnetism: 
embracing  Laws  of  Magnetic  Forces:  Terrestrial  Magnetism;  Declina- 
tion, Variation,  and  Dip  of  the  Magnetic  Needle;  Diamagnetism. 
Electro- Magnetism:  including  Fundamental  Laws  of  Electro- Dynam- 
ics; Power  of  Electro-Magnets;  Electro-Dj-namic  Induction;  Magneto- 
Electricity;  Theory  of  Induction-Coil;  Thermo-Electricity;  Law  of 
Ohm;  Economy  of  Electric  Motors;  and  Theory  of  Electric  Telegraph. 

Students  of  the  Senior  Class  are  occupied  with  Undulations  and 
Wave  Motion.  Acoustics:  Including  Propagation  of  Sound  and  Elastic 
Waves;  Keflection,  Eefraction,  and  Interference  of  Sounds;  Physical 
Theory  of  Music.  Optics  :  Embracing  Theories  of  Propagation  of 
Light;  Velocity  of  Light;  Photometry;  Laws  of  Eefleetion  and  Eefrac- 
tion; Dispersion  of  Light;  Spectroscope;  Theory  of  Eainbows  and 
Halos  ;  Interference  of  Light ;  Diffraction  ;  Polarization  of  Light ; 
Theory  of  Vision;    Theory  of  Optical  Instruments. 

The  method  of  instruction  is  by  means  of  Lectures  and  Eecitations, 
accompanied  by  experimental  demonstrations  and  the  solution  of  prac- 
tical problems. 

The  Cabinet  of  Physical  Apparatus  is  very  complete,  and  many  addi- 
tions have  been  made  to  it  since  the  last  report. 

Text-book:  SnelTs  edition  of  "Olmsted's  Natural  Philosophy."  Eec- 
ommended  for  reference:  Atkinson's  edition  of  Ganot's  Physics;  Lard- 
ner's  "Hand-Book  of  Natural  Philosophy;"  Silliman's  "Principles  of 
Physics;^'  Peck's -Mechanics. 

GEOLOGY   AND   NATURAL    HISTORY. 

The  course  of  lectures  in  this  department  commences  in  the  »Sopho- 
more  Class,  with  Botany.  In  the  First  Term,  Structural  Botany  is 
taken  up;  and  in  the  Second  Term,  the  Physiology  of  Vegetable  Growth 
and  Eeproduction,  and  the  Principles  of  the  classification  of  Plants. 
The  course  is  fully  illustrated  by  the  use  of  the  microscope.  Text- 
book: Gray's  "Structural  and  Systematic  Botany." 

Zoology  is  commenced  in  this  class. 
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Zoology  commenced  in  the  previous  class  is  continued  through  the 
Junior  year.  The  course  includes  Comparative  Anatomy  and  Physi- 
ology of  Animals,  and  the  Principles  of  Classification.  The  microscope 
is  used  to  illustrate  the  course.  Text-books:  Agassiz's  ^*  Pi'inciples  of 
Zoology."  Eeferences:  Carpenter's  "Zoology;"  Milne  Edward's  "Man- 
ual of  Zoology;"  Todd's  "  Cyclopedia  of  Anatomy  and  Physiology," 
etc. 

Geology  is  taken  up  in  the  Second  or  Junior  Class.  The  lectures  are 
confined  to  Dynamical  Geology,  or  the  study  of  the  various  agencies 
now  at  work  modifying  the  earth's  surface  and  prodi,iciDg  structure. 
Tinder  this  general  head  are  taken  up  Atmospheric  Agencies,  Elver 
Agencies,  Glacial  Agencies,  Ocean  Agencies,  Igneous  Agencies,  Organic 
Agencies,  etc. 

Geology,  commenced  in  the  previous  class,  is  continued  in  the  Senior 
Class.  The  First  Term  is  occupied  with  Structural  Geology;  the  Gen- 
eral Structure  of  the  Karth;  the  Structure  and  Position  of  liocks;  the 
Formation  and  Distribution  of  Fossils;  the  Occurrence  and  Origin  of 
Mineral  Veins;  the  Structure  and  Mode  of  Formation  of  Mountain 
Chains,  etc.  The  later  instructions  are  devoted  to  the  History  of  the 
Earth.  This  history  will  be  illustrated  principally  from  American 
Geology,  and,  as  far  as  possible,  from  the  Geology  of  the  State. 
Throughout  the  course,  attention  is  devoted  to  points  of  special  inter- 
est,  scientific  or  practical.  The  course  is  thoroughly  illustrated  by  the 
use  of  an  ample  museum  of  rocks,  ores,  and  fossils,  and  an  extensive 
collection  of  Ward's  Geological  Casts. 

Eeferences:  Dana's  "Manual  of  Geology;"  Lyell's  "Principles  of 
Geology,'*  Lyell's  "Elements  of  Geology;"  De  la  Becho's  "Geological 
Observer;"  Juke's  "Manual  oi*  Geology." 

CHEMISTRY. 

Instruction  is  given  in  general  and  theoretical  chemistry  by  lectures, 
recitations,  and  laboratorj''  practice.  This  course  extends  through  three 
terms,  one  in  Freshman  year  and  two  In  Sophomore  year,  and  embraces 
the  elements  of  inorganic  and  organic  chemistry.  Students,  after  mak- 
ing, themselves  familiar  with  the  details  of  experiments,  are  required  to  ^ 
repeat  the  same  in  the  laboratory  for  elementary  chemistry. 

An  advanced  course  of  lectures  is  given  to  students  of  the  Junior  and 
Senior  Classes,  in  general  and  theoretical  chemistry.  This  course  em- 
braces a  discussion  of  the  general  principles  of  the  science  and  their 
application  to  analytical  and  metallurgical  chemistry,  and  to  mineralogy. 

The  chemical  laboi'atories  are  open  daily  for  instruction  in  analytical 
chemistry. 

The  course  of  instruction  in  qualitative  analysis  includes  the  analysis 
of  simple  and  complex  substances  in  the  wet  way,  their  analysis  by 
the  use  of  the  blow-pipe  and  flame  reactions,  and  the  determination  of 
minerals  with  the  blow-j^ipc.  Students  are  required  to  keep  a  careful 
record  of  their  work,  and  to  submit  the  same  to  the  inspection  of  the 
Professor.  Upon  passing  a  satisfactory  examination  iu  qualitative 
analysis,  students  can  pass  to  the  quantitative  laboratory. 

In  the  quantitative  laboratory  instructions  are  given  in  the  quantita- 
tive gravimetric  analysis  of  simple  and  complex  salts,  minerals,  ashes 
of  plants,  mineral  waters,  etc.;  in  volumetric  analysis,  including  acid- 
imetry,  alkalimetry,  clorimetry,  etc.;  in  organic  analyses;  in  gas  anal- 
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jBis;  in  the  preparation  from  inorganic  and  organic  compounds;  and  in 
the  carrying  out  of  original  investigations. 

Students  taking  the  course  of  chemistry  are  expected  to  spend  at 
least  fifteen  hours  a  week  in  the  laboratory  during  Junior  year,  and 
twenty  hours  a  week  during  Senior  year. 

Students  who,  for  satisfactory  reasons,  do  not  wish  to  take  the  full 
course,  may  enroll  themselves  with  the  Professor  of  Chemistry  as  spe- 
cial students.  Students  wishing  to  take  a  post-graduate  coursewill  find 
an  abundant  opportunity  for  pursuing  their  studies. 

CIVIL    ENGINEERING. 

Instruction  in  this  branch  is  given  by  recitations,  lectures,  use  of 
text-books,  and  works  of  reference,  iFtustrative  models,  diagrams,  maps, 
etc.,  and  the  consideration  of  existing  structures  and  working  plans 

Topographical  drawing,  in  ink  and  in  colors,  is  taught  in  connection 
witii  this  branch;  as  also  structural  drawing. 

A  prize  of  fifty  dollars  was  given  by  the  Professor  of  Engineering,  to 
that  member  of  the  Graduating  Class  of  eighteen  hundred  and  seventy- 
five  who  exhibited  the  greatest  proficiency  in  the  engineering  studies  of 
his  class. 

The  text-books  used  are  Gillespie's  Surveying,  and  Eoads  and  Eail- 
roads;  Mahan's  Fortifications  ana  Stone  Cutting;  Henk's  Field  Book; 
Wood's  Eiesistance  of  Materials,  and  Bridges  and  Eoofs. 

For  reference,  Gillespie's  Land  Surveying,  "Simm's  Instruments," 
Frorae's  Trigonometrical  Surveying,  Eeports  of  the  United  States  Coast 
Survey,  Eeports  of  the  United  States  Engineer  Corps,  their  Professional 
Papers,  etc.,  "  The  Plane  Table,"  as  used  by  the  United  States  Coast 
Survey,  "Smith's"  and  "  En  th  offer's  "  Topographical  Drawing,  Ean- 
kine's  Civil  Engineering,  and  Applied  Mechanics;  Weis bach's  Mechanics 
and  Engineering;  Moseley's  Mechanics  of  Engineering. 

A  post-graduate  course  of  two  years  length,  embracing  the  higher 
subjects  of  engineering  study,  leads  to  the  degree  of  Civil  Engineer. 
(C.  E.) 

INDUSTRIAL   DRAWING. 

Third  Class. 

First  Term. — Construction  of  geometrical  problems  relating  to  points, 
lines,  circles,  and  polygons,  and  drawing  of  combinations  of  these 
problems  to  give  practice  in  the  use  of  instruments. 

Second  Term. — Drawing  of  problems  in  Descriptive  Geometry,  fol- 
lowing the  course  given  in  this  branch;  practice  in  lettering  for  maps. 

Second  Class. 

First  Term. — Application  of  Descriptive  Geometry  to  constructions 
of  the  Civil  and  Mechanical  Engineer.  Platting  of  field  notes  in  sur- 
veying and  leveling  and  mapping,  following  the  course  in  Civil  Engi- 
neering. 

Second  Term. — Application  of  Descriptive  Geometry  continued,  with 
shades  and  shadows.  Platting  of  I'oad  and  railroad  work,  earth  work, 
etc.,  following  the  course. 
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First  Class, 

First  Term. — Construction  of  simple  machines,  screws,  helical  sur- 
faces, teeth  of  wheels,  gearing,  etc.;  examples  of  stonecutting  and 
masonry  constructions. 

Second  Term. — Drawing  of  steam  engines  and  machines,  etc.;  draw- 
ing of  joints,  framing  bridges,  roofs,  etc.,  following  the  course. 

Instruction  is  also  given  in  free-hand  drawing. 

ASTRONOMY. 

Instruction  in  Astronomy  to  Engineering  Students  extends  through 
both  terms  of  the  Senior  year. 

It  is  given  by  means  of  recitations,  lectures,  and  the  use  of  text- 
books and  works  of  reference,  globes,  charts,  etc. 

During  the  first  term  Norton's  Astronomy,  to  Chapter  XV,  is  com- 
pleted. In  the  second  term  the  course  includes  the  subject  of  Practical 
Astronomy.  In  the  third  term  the  more  important  of  the  problems  of 
Practical  Astronomy  are  solved,  and  the  theory  and  use  of  astronomical 
instruments  are  discussed. 

Special  instruction  in  the  use  of  astronomical  instruments  is  given  by 
Professor  Davidson,  of  the  United  States  Coast  Survey. 

Works  of  Beference:  Woodhouse's,  Herschel's,  Brunnow's,  Guillemin's, 
Loomis'  Practical  Astronomies;  American  and  English  Ephemeris,  etc. 

ENGLISH. 

The  stud)'"  of  English  falls  naturally  into  three  divisions,  which  have, 
nevertheless,  a  most  intimate  and  constant  connection,  viz:  1.  The 
study  of  the  Language,  in  its  structure  and  history.  2.  The  study  of 
the  Literature,  both  in  its  past  monuments,  and  in  its  current  progress. 
3.  The  attainment  of  practical  skill  in  its  use,  or  what  may  be  included 
under  Composition,  Bhetoric,  and  Criticism. 

During  the  whole  four  years,  these  studies  go  hand  in  hand,  constantly 
helping  each  other  to  a  higher  development.  The  course  in  each  may, 
however,  be  seen  separately,  as  follows: 

English  Language. 

In  Freshman  year,  the  First  Term  is  occupied  with  a  general  view  of 
the  history  and  structure  of  the  language.  The  Text- book  is  Had  ley  ^s 
"Brief  History  of  the  English  Language."  For  Reference,  are  recom- 
mended: Webster*s  or  Worcester's  "  Unabridged  Dictionary;"  Bain^s 
"English  Grammar;"  Earle's  <'  Philology  of  the  English  Tongue;"  Cor- 
son's "Handbook  of  Anglo  Saxon  and  Early  English;"  Marsh's  "Lec- 
tures on  the  English  Language;"  Trench's  "Study  of  Words,"  and 
"English  Past  and  Present;"  Edith  Thompson's  "History  of  England;" 
Freeman's  "  Gorman  Conquest." 

In  the  Second  Term  there  are  given  in  the  Classical  and  Literary 
Courses,  Lectures  on  the  Indebtedness  of  English-  to  Latin  and  Greek. 
To  the  whole  class  are  given  Lectures  on  Authors,  with  regard  to  lan- 
guage and  style.  For  Reference,  the  student's  attention  is  directed  to 
such  works  as  Chaucer,  Shakspeare,  Bacon,  Mil  ton,  Addison,  DeQuincey, 
Emerson,  Longfellow,  Tennyson,  Herbert  Spencer,  the  ^ew  York  Na- 
tion, and  other  contemporary  periodicals. 
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In  Sophomore  year,  the  First  Term  includes  a  more  minute  study  of 
the  history  and  structure  of  the  language.  The  Text- book  is  Earle's 
*  Philology  of  the  English  Tongue."  For  Beference  are  recommended: 
Maetzner's  "English  Grammar;"  Whitney's  Lectures;  March's  "Corn- 
par.  Gram,  of  Anglo-Saxon;"  Ellis'  "Early  English  Pronunciation;'* 
Morris'  "Outlines  of  English  Accidence;"  Whitney's  "German  Gram- 
mar;" Otto's  or  Duffet's  "French  Grammar." 

In  the  Second  Term,  some  of  the  chief  literary  monuments  are  crit- 
ically studied.  The  Text-book  is  Sprague's  "English  Masterpieces." 
For  Reference  are  recommended:  "Studies  in  the  English  of  Bunyan;" 
White's  "Shakspeare;"  Craik's  "  Eriglish  of  Shakspeare;"  Carpentei-'s 
"English  of  the  Fourteenth  Contur)^;"  Standard  Authors. 

In  Junior  year  the  whole  class  continue  the  study  of  the  language, 
in  connection  with  English  Literature  and  Composition.  (See  under 
those  heads.) 

Juniors  in  the  Literary  Course  take  up,  in  the  First  Term,  the  minute 
and  comparative  study  of  Anglo-Saxon  Grammar.  The  Text-book  is 
March's  "  Compar.  Grammar  of  Anglo-Saxon."  For  Eeference  are 
recommended  Koch's  "Englische  Graramatik;"  Heyne's  "  Laut-  & 
Flexionslehre;"  Allen  &  Greenough's  "Latin  Grammar;"  Goodwin*s 
"  Greek  Grammar;"  Latham's  "English  Language." 

The  Second  Term  of  the  Literary  Course  includes  the  study  of  Anglo- 
Saxon  and  Early  English  Texts.  The  Text-book  is  Corson's  "  Hand- 
book of  Anglo  Saxon  and  Early  English."  For  Reference  are  recom- 
mended: Ettmuller's  "Lexicon  Anglo  Saxonieum;"  Green's  "  Bibtio- 
thek  der  Angelsachsischen  Poesie;"  Thorp's  "Anglo  Saxon  Chronicle^" 
Madden's  "Layamon's  Brut;"  Bohn's  "Pauli's  Life  of  Alfred  the 
Great;"  Early  English  Text  Soc.  Publications. 

In  Senior  5"ear,  First  Term,  the  Classical  and  Literary  Courses  in- 
clude the  study  of  Whitney's  "Language  and  the  Study  of  Language.'* 
Accompanying  this  study,  a  course  of  lectures  on  Language  is  given  to 
the  whole  class.  For  Reference,  they  are  directed  to  such  writers  on 
Philology  as  Whitney,  Hadley,  Marsh,  and  Max  Miiller,  and  to  stanxiard 
literature,  including  the  best  periodicals. 

English  Literature. 

In  Freshman  year,  during  both  the  First  and  Second  Terms,  the  at- 
tention of  the  class  is  called  to  some  of  the  best  English  writers,  in  con- 
nection with  Composition  Exercises.     (See  under  that  head.) 

In  the  Second  Term,  also,  there  are  lectures  on  Authors.  (See  under 
the  head  of  English  Language.) 

In  Sophomore  year,  in  the  course  of  the  First  Term,  there  are  lectures 
on  the  Library  and  Library  Work. 

In  the  Second  Term,  the  study  of  English  Masterpieces  is  commenced. 
(See  under  the  head  of  English  Language.)  The  Composition  Exer- 
cises of  this  term,  also,  include  the  account  of  books  read.  (See  under 
the  head  of  Composition  and  Rhetoric.) 

In  Junior  year,  the  study  of  English  Literature  is  pursued  by  the 
whole  class  during  the  entire  year.  The  Text-book  is  Taine's  "History 
of  English  Literature."  For  Beference  are  recommended:  Craik's 
"English  Literature;"  Morley's  "English  Writers,"  and  "Tables;" 
Shaw's  "English  Literature,"  (new  edition:  Schermerhorn);  Coppee's 
"English  Literature;"  Whipple's  "  Literature  of  the  Age  of  EfiJsabeth;'' 
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Lowell's  "My  Study  Windows;''  and,  especially,  eminent  anthors  in 
their  complete  works. 

During  the  Second  Term,  also,  Essays  are  written  by  the  whole  class, 
on  authors  and  their  times.  (See  under  the  head  of  Composition  and 
Ehetoric.) 

In  the  Literary  course  of  the  Junior  year,  the  biographies  of  famous 
writers  are  investigated,  and  their  works  studied,  in  connection  with 
written  essays.  (See  under  the  head  of  Composition  and  Rhetoric.) 
Our  indebtedness  to  the  literature  of  other  languages  is  investigated. 

In  che  Senior  year,  the  whole  class  have  lectures  on  General  Litera- 
ture. 

In  the  Literary  Course  there  arc,  during  the  year,  Essays  and  Lectures 
on  the  Literary  Art;  The  Man  of  Letters;  Fiction,  and  the  Novelists; 
History,  and  the  Historians;  Poetry,  and  the  Poets;  Criticism,  and  the 
lie  views;  Journalism,  and  the  Newspapers. 

English  Composition  and  Rhetoric, 

Practice  in  writing  is  continued  through  the  entire  four  years.  At 
first  the  simpler  styles  are  used,  and  att«3ntion  is  given  to  those  funda- 
mental matters  which  are  essential  to  all  composition.  More  and  more, 
as  the  course  develops,  the  composition  is  made  to  serve  other  ends  of 
scholarly  and  literary  culture,  as  well. 

In  Freshman  year,  for  the  First  Term,  the  subjects  are  confined  to 
Objective  Description  and  Narration.  Tbe  purpose  is  to  have  the  stu- 
dent gain  the  power  and  the  habit  of  close,  accurate  observation,  and 
the  clear,  truthful  statement  of  its  product.  In  the  Second  Term,  a 
Text-book,  Whateley's  "  Khetoric,"  is  used,  and  the  subjects  embrace 
Exposition  and  xVrgument.  Written  Translations,  in  the  Classical 
Course,  are  an  important  aid  to  expression.. 

In  Sophomore  year,  the  First  Term  includes  further  practice  in  Expo- 
sition and  Argum'ent,  united,  as  well  as  Imaginative  Description  and 
Narration.  In  the  Second  Term  the  compositions  give  Accounts  of 
Books  Read,  and  the  Results  of  Investigations  in  English  and  American 
History. 

In  Junior  year.  First  Term,  students  in  the  Literary  Course  write 
Descriptive  Sketches  (in  prose  or  verse),  and  the  result  of  Investigations 
in  Literary  Biography.  In  the  Second  Term  the  whole  class  write  Ac- 
counts of  Authors  Read,  or  Subjects  Investigated  (chiefly  in  connection 
with  literary  history).  The  members  of  the  Literary  Course  write,  in 
aldition,  Character  Studies  (from  nature  and  imagination),  and  Literary 
Criticisms  and  Reviews. 

In  Seniob  year,  First  Term,  students  in  the  Literary  Course  write, 
after  special  investigation,  on  subjects  Political,  jJCsthetic,  and  Philo- 
sophical.  During  the  Second  Term,  every  member  of  the  class  prepares 
a  thesis  on  some  subject  especially  pertaining  to  his  particular  College, 
or  his  chosen  pursuit.  The  Literary  Course,  in  addition,  includes  written 
Essays  on  themes  Philosophical,  Literary,  and  Oratorical. 

Lectures  on  Composition  are  given  at  inter va la  during  the  first  two 
years,  embracing  the  subjects  of  Practical  Composition  and  Rhetoric; 
such  as  Punctuation,  the  Sentence  and  Paragraph,  Qualities  of  Style, 
Figures,  and  Versification. 

Throughout  the  Course  eminent  examples  of  each  style  are  studied 
in  connection  with  criticism  of  compositions. 
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An  outline  of  the  instructions  which  are  proposed  in  History  and 
Mental  and  Moral  Philosophy,  cannot  be  given  until  the  appointment  of 
special  Professors  in  these  departments.  At  present  the  work  of  these 
chairs  is  distributed  among  several  teachers. 

The  Sophomore  Class  are  required  to  make  investigations  in  English 
History,  giving  the  results  in  written  compositions,  (See  English  Com- 
position.) 

The  Junior  Class  in  the  Literary  Course  do  a  similar  work  in  Literary 
History  and  Biography;  with  lectures  on  special  periods. 

In  the  Senior  Class  a  course  of  lectures  on  the  origin  and  progress  of 
Modern  Civilization  has  been  given  by  President  Gilman,  and  the  mem- 
bers of  the  College  of  Letters  have  received  more  detailed  instruction 
on  the  same  subject,  with  constant  reference  to  the  writings  of  Guizot, 
Bryce,  Freeman,  Stubbs,  Hallam,  Lewis,  Fisher,  etc.  This  course  of 
lectures  will  be  followed  by  the  study  of  Civil  Liberty,  Political  Econ- 
omy, and  Social  Science,  and  by  a  course  of  lectures  on  the  Functions 
of  the  State. 

Professor  Kellogg  gives  lectures  on  Greek  and  Roman  Arehseology  to 
the  Junior  Class,  including  points  of  government,  law,  customs,  educa- 
tion, warfare,  remains  of  art,  etc.;  and  to  the  Senior  Class,  a  course  on 
Greek  and  Latin  Literature;  also,  a  course  on  the  History  of  Greek 
Politics. 

MENTAL    AND    MORAL    PHILOSOPHY. 

In  Mental  Philosophy,  a  course  of  lectures  has  been  given  by  PresI- 
dent  Gilman,  to  the  Freshman  Class,  upon  the  Culture  of  the  Liteliec- 
tual  Powers. 

The  Sophomore  Class  receive  instruction  in  Logic,  making  use  of  the 
Elementary  Lessons  of  Jevons,  with  reference,  also,  to  his  Principles  of 
Science,  and  to  other  writings. 

The  Junior  Class  has  taken  up  President  Porter's  Elements  of  Intel- 
lectual Science,  the  study  of  which  will  be  continued. 

In  the  Senior  Class,  instruction  will  be  provided  in  Moral  Philosophy, 
either  by  text- book  or  by  lecture. 


MODERN   LANGUAGES. 

The  study  of  two  modern  languages,  French  or  German,  and  one 
other  at  the  option  of  the  student,  is  required  of  all  the  candidates  for  a 
Bachelor's  degree. 

lx\  the  College  of  Letters,  French  is  commenced  in  the  Sophomore 
year,  and  German  in  the  Junior  year. 

In  the  Colleges  of  Science,  French  or  German  is  commenced  in  the 
Freshman  year,  and  the  other  modern  language  in  the  Sophomore  year, 
and  the  study  of  each  language  is  pursued  for  three  years 

The  study  of  Spanish  and  Italian  is  optional  through  the  course;  and 
any  of  the  modern  languages  may  be  pursued  as  optional  to  the  end  of 
the  Senior  year. 

Grammar,  translations,  compositions,  the  modern  history  and  litera- 
ture of  the  princijjal  languages  and  corresponding  nations,  constitute 
the  course  of  instruction  in  this  department.  At  least  one  year's  in- 
struction in  grammar  and  pronunciation,  before  entering  the  University, 
is  desirable,  in  order  to  obtain  the  full  benefit  of  the  course  of  study. 
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The  text-books  used  vary  so  as  to  take  advantage  of  new  works  bear- 

^°wTkV?o' TrSltion  are  selected  witb  special  reference  to  style. 

'^tG^:Xli^:tuoT:i:i^^  booKS  are  used,  in  the  order  in  which 

they  are  given  here:         .  ,   ,,     r^  ««.««  T,5in<ynaffe  "  by  Woodbury,  and 

Eacine— Athalie;  Esther. 

In  Italian,  the  text-books  are: 

Grammars:  Eobello;  Boschi. 

For  translations:  Cantu;  ^^"f '^^;,  ^^^^^     __3  elementary,  comment 

Dictionary  of  Spanish  and  English. 

LATIN   AND   GREEK. 

For  particulars  of  the  course  in  this  department,  see  the  Statement 
under  the  Classical  i-eq"'^ '"'^°*f;.  ^  ,^-  „„rs'  course,  for  the  members 
„,?J£lt J.S^tS  "wKt  "."..rrp-  thJ  ,.t„n«.  „a»,. 

Freshman  ye.t.  ^^^^ 

The  l».r«o.io„  i»  Hebrew  i.  »?«»»?;.  "\S  ^^fS^  tU'rh"! 

as  well  as  in  Hebrew,  if  desired. 

MILITARY    SCIENCE. 

The  Congressional   enactment  of  eighteen   hundred  and  sixty-two, 
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from  which  a  portion  of  the  University  funds  was  derived,  requires 
instruction  in  military  tactics. 

The  laws  of  California  also  require  that  the  students  be  organized 
into  a  battalion,  for  military  ingtructioa  and  discipline. 

The  course  of  instruction  includes: 

I.  Tactical  instruction  in  the  field,  in  the  Schools  of  the  Soldier,  the 
Company,  the  Battalion,  and  Skirmishers, 

II.  Lectures  on  the  Art  of  War. 

In  addition  to  tactical  instruction  in  the  field,  instruction  is  given  to 
the  students  on  the  following  topicp,  viz: 

1.  Composition  and  Organization  of  Armies — Showing  the  organization 
of  proportions  of  different  kinds  of  troops  in  the  armies  of  the  United 
States,  and  of  the  leading  Powers  of  Europe  at  the  present  day;  with  a 
historical  sketch  of  the  Greek  Phalanx,  Roman  Legion,  and  the  style 
of  organization  in  vogue  during  feudal  times. 

2.  The  Supply  of  Armies — Showing  the  mode  of  arming,  equipping, 
clothing,  and  feeding  armies,  by  the  leading  nations. 

3.  Moving  of  Armies — Including  transportation  by  land  or  water; 
marches  in  our  own  or  a  friendly  country;  and  marches  in  the  vicinity 
of  the  enemy. 

4.  Passage  of  Elvers — On  ice,  by  fords,  by  boats,  etc. 

5.  Military  Bridges — Including  an  account  of  bridges  improvised 
from  the  boats  of  the  country;  the  construction  and  use  of  pontoon 
bridges;  the  repair  and  preservation  of  bridges;  the  theory  and  use  of 
flying  bridges;  of  bridges  on  casks  and  inflated  skins;  the  attack  and 
defense  of  the  different  kinds  of  bridges;  with  historical  notices  of 
military  bridges  in  general. 

6.  Field  Fortification — Showing  the  mode  of  constructing  the  differ- 
ent  kinds  of  field  works,  of  attacking  and  defending  the  same. 

7.  Theory  of  Fire — Including  the  phenomena  of  the  combustion  of 
gunpowder;  the  theory  of  the  flight  of  projectiles  and  principles  of 
gunnery;  discussion  of  the  shapes  and  properties  of  projectiles  and  the 
principles  of  target  practice;  calculation  of  initial  velocity,  etc. 

8.  The  Principles  of  Strategy. 

9.  Historical  Sketch  of  small  arms,  from  the  earliest  times  down  to 
the  present  day. 

The  time  allotted  for  instruction  in  this  department  is  two  hours  per 
week,  on  Tuesdays  and  Pridaj^s  The  students  are  organized  into  a 
battalion  of  four  companies.  They  have  been  practically  instructed  in 
the  Schools  of  the  Soldier,  the  Company,  the  Battalion,  and  as  Skir- 
mishers,  according  to  the  system  of  Infantry  Tactics  at  present  in  use 
in  the  United  States  Army. 

The  military  feature  of  the  University  is  important  and  beneficial  in 
many  respects.  In  the  event  of  war,  it  has  been  invariably  found  that 
previous  military  instruction  and  training  has  been  of  groat  service  to 
the  State,  and  especially  advantageous  to  those  who  have  received  it. 
As  conducted  in  this  University,  it  does  not  interfere  with  instruction 
in  the  literary  and  scientific  departments.  The  drill  affords  a  healthful 
exercise,  and  contributes  to  physical  development,  and  gives  additional 
grace  of  carriage  and  general  bearing.  The  discipline,  while  it  is  not 
so  rigid  as  to  be  irksome,  induces  a  respectful  and  courteous  bearing. 
It  promotes  good  order  and  decorum  in  the  daily  routine  about  the  Uni. 
versity  buildings,  and  its  advantages  are  especially  seen  on  all  occasions 
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when  the  students  are  required  to  move  in  a  body;  and  it  contributes 
largely  towards  the  cultivation  of  a  proper  esprit  de  corps.  It  may  afford 
th'e  means  for  maintaining  such  order  and  discipline  as  may  be  necessary 
for  the  general  protection  of  the  public  buildings  and  grounds. 

Some  objection  has  been  made  to  the  military  organization,  on  the 
ground  of  the  expense  attending  the  purchase  of  uniforms.  The  objec- 
tion is  without  force.  Even  if  true,  that  it  necessarily  involves  some 
slight  additional  expense  of  dress,  it  is  an  expense  which  may  well  be 
borne,  seeing  that  it  is  the  only  additional  expense,  save  board  and  text- 
books, incident  to  University  life,  since  the  tuition  is  gratuitous.  But  it 
is  believed  that  so  far  from  being  more  expensive,  a  suitable  uniform 
may  be  provided  at  less  than  the  average  cost  of  other  clothing. 

During  the  past  year  the  arms  have  been  cleaned  and  repaired,  and 
are  now  in  good  condition. 


THE    SCIENTIFIC    DEPARTMENTS. 

General  statements  respecting  the  Scientific  Colleges. 

OBJECTS. 

The  various  scientific  colleges  of  the  University  are  designed  to  give 
the  student  a  good  introduction  to  the  principles  of  modftrn  science, 
together  with  special  instruction  in  that  particular  department  which 
he  may  choose.  The  law  of  the  State  requires  the  maintenance  of  five 
distinct  colleges,  or  courses.  These  are  Agriculture,  Mechanics,  Mining, 
Engineering,  and  Chemistry. 

THE  FIRST  TWO  TEARS. 

The  first  two  years  of  instruction,  in  all  these  colleges,  include  very 
nearly  the  same  studies.  A  solid  foundation  is  laid  for  all  higher  pur- 
suits by  the  careful  study  of  mathematics  and  the  elements  of  chemistry, 
natural  philosojJhy,  physical  geography,  etc.,  as  well  as  of  English, 
French,  and  German.  At  the  beginning  of  the  third  year,  the  special 
subjects  begin  to  predominate. 

THE  TWO   ADVANCED  YEARS. 

In  the  two  advanced  years,  the  third  and  fourth  of  the  full  course, 
special  attention  is  given  to  studies  immediately  relating  to  any  one  of 
the  five  colleges  which  the  student  may  have  elected — Agriculture, 
Mechanics,  Mining,  Engineering,  or  Chemistry.  General  studies  receive 
a  subordinate  degree  of  attention. 

SPECIAL  COURSE   STUDENTS. 

Students  who  cannot  spend  four  years  at  the  University,  but  who  are 
qualified  to  pursue  the  special  studies  here  arranged  for,  are  received  as 
«« Special  Course  Students,"  for  a  longer  or  shorter  time.  This  is  easier 
in  the  Colleges  of  Agriculture  and  Chemistry  than  in  the  other  colleges, 
which  presuppose  a  considerable  proficiency  in  mathematics. 
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TERMS   OF   ADMISSION, 

the  metric  system  of  weKrandmZ.?    '^""l?  *"^  ^''^^^  roots,  and 
|quat.ons;  Geometry,  first %S-  book^fDavTe^^  ^'^"'^^'  *«  Q'^^'ratic 

if  •    K^-''*'"'"^'''  Geography,  and  ffistorv  of  f >.   \^/ • '^7 '  ""^  ^oomls); 

It  18  believed  that  these  reouireniPnf«^^  u   '^^  ^°"«^  States.  ^' 

term.ned  scholar  residing  In^aDvoart  of Th^l^f"'  bj  a  bright  and  de- 
books  are  easily  procured      Thl exlL?lJ^^  ^***^'     ^^^  P^OP^"-  text- 
and  strict,  but  it  is  not  meant  to  be  so    Ih**"  ','  ""^"""^  ^  ^«  thorough 
scholars  who  have  not  had  the  best  adS"-^  ""  V"^'''^^  ^«  *«  ^^'^^ 
who  sho^  a  capacity  to  pursue  with  nrofif?-^^^  "^  *"'*'<'°-     Students 
sometimes  admitted  on  condtion  That  tCwfr  T'"''^  '"^''^^'^  <>"',  are 
Although  no  requirements  in  Nafcuml^!^     "^^^  «P  their  deficiencies, 
of  Local  Botany,%i„eraIogy,  anTNltui4Tm«?"  'P'°'^"^'  *»»«  ^^udy 
both  because  of  the  knowledge  whioh  m^t  k  History  js  recommended, 
the  habits  of  accurate  observation  of  „2Lwrr'''^'  '''"^  ^^''^^^  of 
m  early  youth.  "°"  °^  "**"J^e  which  may  thus  be  formed 

^^^re'^tr:,ti:t^^^^^  ^--to  the  study  Of  Latin 

of  Modern  La1,guage8?rd  ;" 'l  be  I' kl?'fh'^-^'P '^^'^^"'^"'«'*^"^ 
Allen  AGreenough't  Grammar  and  lueSTnt-^p"'  ?*"*^^  «^  ^'>'^°<^^' 
ToTJ^"^  ««.good  manuals  for  tSif  purpos^         ^^'^'"  ^''  *«P^°'^"^ 
vef;SX''  ^^""^  ^''^  -  — '  t'e^odern  Languages  is  also 

COLLEGE   OF  AGRICULTURE. 

SPECIAL  STATEMENTS. 

o^^'^oatS-^^i^^^^^^^^^  -  *•>«  same  as  to  the 

Special  Students  in  AgricultUrP    no^  h    °  ?  P''^'"°"s  P*g«- 
received  for  a  longer  or  fhorter  JerLd  anT'"^   *''"  full  bourse,  are 

iCrme^  -^''--«  -^TraSatrrcS-  Srdi^lVK 

practical  application  of  princlnlesTnon  ?h  %'?  .^'s^^ssions.  and  in  the 
addition,  orchards,  vinevards  fW.T?  -^^  University  grounds.  In 
tural  interest  and  imiornce'are  Wsitedr'tlT*',  ^"  ^'T'  ">'  ^^"<'"" 
ble  under  the  guidance  and  instruSn  ofW    /^^•^^',^'  ^'^''^^  Practica- 

The  University  domain  is  bein^dJl^i't  AS'-|^»Jtural  Professor, 
thecapability  of  the  State  for  snela?  en!  T*^'  T*^u^  ^^^'^  *«  illustrate 
or  field  crops,  and  the  most  econo^t' ^     .u^^'^''^*''^''"^  forest,  fruits, 
be  the  station  where  new  JlantsTnd  ^.^of  ^*''*'  of  production.     It  wf 
result  made  known  to  th^  JubHc  P'^^'^^^ses  will  be  tested,  and  the 

rng,  Caldwell's  AgrifulturaTcheSry    fcr'^^  ^^"I'^'^P^  ^^^^ 
Gamgee  &  Law's  Anatomy  of  the  LoSho^"^'*'?,'   ^'*'^'"'   ^'ants, 
Animals  in  Health  and  ^^^^^"^^Z^^^^^"^:-^:^ 
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Husbandry,  Harrie  on  Insects,  Reports  of  the  Agrioultural  Bureau  at 
Washington,  Transactions  of  the  California  State  Agriculiural  Society, 
Horticultural  and  Agricultural  Journals  of  California. 

Most  of  the  recent  American  books  on  Scientific  Agriculture  have 
been  placed  in  the  Agricultural  Library. 

SCHEDULE    OF    STUDIES. 

FOURTH   OR   FRESHMAN    CLASS. 

First  Tern.— Mathematics— Algebra;  French  or  German— (Begun); 
English— History  and  Structure  of  the  Language;  English  Composition ; 
Terminology;  History,  Drawing— Freehand;  Physiology— Lectures. 

Second  2'erm.— Mathematics— Geometry ;  Chemistry— (Eecitations  and 
laboratory  practice);  French  or  German;  English  Composition;  Eheto- 
ric;  Yocal  Culture;  History;  Drawing— Freehand;  Physical  Geogra- 
phy — Lectures. 

THIRD,  OR   SOPHOMORE   CLASS. 

First  Term.— Mathematics— Trigonometry,  plane  and  spherical;  Ana- 
lytical Geometry;  Chemistry;  Physics— Heat ;  Botany;  French  or  Ger- 
man; English  Language— History  and  Structure;  English  Composition ; 
Drawing — Free-hand  and  Industrial. 

Second  T'erm.—Mathematics— Analytical  Geometry  completed,  Survey- 
ing and  Irrigation;  Chemistry;  Physics;  Mechanics;  Zoology;  French 
or  German; "English  Language  and  Literature;  English  Composition; 
Drawing — Free-hand  and  industrial. 

SECOND,    OR   JUNIOR   CLASS. 

First  ^erm.— Agriculture;  Agricultural  Physics;  Inorganic  Chem- 
istry-Lectures; Analytical  Chemistry;  Mechanics;  Zoology;  German 
or  French;  History  of  English  Literature;  English  Composition;  Mental 
Philosophy;  Spanish  or  Italian— (Optional  through  the  year);  Draw- 
ing— (Optional  through  the  year). 

Second  Tern.— Agriculture;  Agricultural  Chemistry;  Inorganic  Chem- 
istry—Lectures; Analytical  Chemistry;  Mechanics;  Physics;  Zoology; 
Geology;  German  or  French;  History  of  English  Literature;  English 
Composition. 

FIRST,    OR   SENIOR   CLASS. 

i^^>5/^  Terw.—Agricultural  Botany;  Agricultural  Mineralogy;  Organic 
Chemistry— Lectures;  Analytical  Chemistry;  Physics;  Geology;  As- 
tronomy; German  or  French ;  Linguistics— Study  of  Language;  English 
Composition;  Modern  History— Lectures;  Moral  Philosophy— Lectures. 
Spanish  or  Italian— (Optional  through  the  year). 

Second  Term- Agricultural  Geology;  Tillage  and  Special  Cultures; 
Kural  Economies,  etc.;  Organic  Chemistry— Lectures;  Analytic  Chem- 
istry; Physics;  Geology;  Mineralogy;  German  or  French;  Linguistics; 
English  Composition;  Logic;  Political  Economy — ^Lectures;  Law — Lec- 
tures; Thesis — (Preparatory  to  graduation). 

During  the  past  year  the  following  lectures  have  been  delivered  be- 
fore the  students  in  this  department: 
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^'^mis  L^/2T  "^  ^'''""  ""  '^'   ^"'^^'"'   composition,   and  Function,  of 
^o^^Y^ce  t^e^r  bea^nng  on  Agriculture,  aelvoered  at  the  Tlni^ersUyof  OalifoL 

Definition  of  ^^  SoiV 

Different  meaning  as  referred  to  different  plants 
Judging  of  Soils  by  the  natural  growth. 

nn?r?^'i'°^M''°"P^'°t*i<'"  of  Considerations  in  judging  of  the  value  and 

ical  r„H''r°^-''y^*"\^°^*'°"^''«^*'°i°ation  on  the  spot,  and  mechan- 
practl^al  tesr'''  '°^'^^'^  ^'  ^^'^^"^^  ^"^  ^  ^^^^  ^-  P-o"S  or 

enSrSLts^arii^*"^^  '^™^'-^  ^^^  «^-««*«'  *«  p---* 

Experimental  Stations. 

ORIGIN   OF  SOILS* 

Mechanical  and  chemical  disintegration  of  rocks— 

Mineral  composition  of  important  crystalline  rocks. 

uniet  rock-forming  minerals. 

^Sne.)^   Feldspars,   Mica,   Hornblende,   Augite,   Talc    (Ser. 

Calcareous  Spar  or  Calcite,  Dolomite,  Gypsum,  Apatite. 

gwarte— Soluble  and  insoluble  forme. 
^eMs|>ar5— Formation  of  clays  and  carbonates. 

carbonlter"*  ^u^eY.-Formation  of  ferruginous  clays,  loams, 
Mica — Difficult  to  decompose. 
Sedimentary  rocAs-Sandstones,  shales,  limestones,  how  formed:   their 
composition.  >       ^  * 

Character  of  soils  derived  from  these  several  rocks. 

±feldspar  the  source  of  potash. 

Apatite  that  of  phosphates. 
Decomposition  greatly  accelerated  hy  pulverization. 

Jiltects  of  frost  on  rocks. 

Mechanical  Attrition. 
Mechanical  processes  active  in  soil  formation. 
^  Action  of  flowing  water. 

Action  of  water  charged  with  sand  and  travel 

Action  of  Glacier  ice. 

COMPOSITION   OF  SOILS. 

General  iSoil  Ingredients  are — 
Unaltered  Eock-powder. 
Altered  Eock-powder. 
Clay. 
Vegetable  matter. 
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According  to  the  proportion  of  these  they  may  be  classed  as — 


LIGHT   SOILS. 


HEAVY   SOILS. 


Sandy,         Humous. 


Clayey,         Siliceous. 


Definition  of  these  terms. 
Great  diversity  of  sub-classification,  adapted  to  local  circumstances,  and 
locally  very  important. 

DETERMINATION    OP   CHARACTER   OP   SOILS. 

Observation  in  the  Field — Derivation,  Position,  Depth,  Substra- 
tum, ^Natural  growth,  Climate. 

Experience  in  cultivation. 

Taking  of  fair  specimens — difllculty — precautions.  , 

Examination  of  subsoils  best  adapted  to  general  purposes. 
PHYSICAL  PROPERTIES  of  soils — quite  as  important  as  chemical  composi- 
tion. 

"  Lightness  " — "  Heaviness  " — Porosity — Absorption  of  aqueous 
Vapor — Water-holding  power — Capillary  coefiieient — Color — 
Specific  gravity. 

Difficulty  and  tedionsness  of  direct  determination  of  these. 
Mechanical  analysis  as  a  substitute,  sufllcient  for  practical  purposes. 

Elutriation.     Subsidence  method — faults. 

Hydraulic  method. 

Apparatus  of  !Noebel — Fresenius — Mueller — Schoene. 

Mixed     character    of   sediments,   and    inconstancy    of   results. 
Causes — "  Flocculation.** 
Preliminary  preparation — Boiling — removal  of  gravel  and  clay  prior  to 

washing. 
The  Churn  Elutriator  or  Soil-washer — Construction — Precautions  in  use. 

Character  and  nomenclature  of  sediments. 

Direct  determination  of  Clay  by  precipitation. 

Action  of  common  Salt.     Lime. 

Influence  in  formation  of  bars  at  river  mouths. 
Importance  of   Flocculation'^'Efiecta  of  tillage— "  Woolly  "   condition — 
Tamping  of  clays. 

Molecular  properties  of  sediments — absorptive  coefficients — 
mechanical  resistance. 

Estimation  of  tillability  of  soils;  influence  of  sediments  on 
"lightness"  and  "heaviness}"  clay  not  the  only  factor  of 
"heaviness." 

Influence  of  Flocculation. 

Porosity  vs.  Resistance  to  tillage. 
Absorbing  power  of  JSoils. 

l^ot  in  direct  ratio  to  clay.     Examples. 

Influence  of  Sediments — of  Ferric  Oxide — of  Humus. 
"  J2wmws." — Its  origin  and  influence  on  the  physical  properties  of  Soils. 

Summary  of  functions  of  physical  soil  ingredients. 

CHEMICAL   COMPOSITION,  AND   ANALYSIS   OF   SOILS — 

Elements  concerned  in  formation  of  Soils. 

Whence  derived. 

Nutritive  and  inert  Soil  ingredients. 
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Ash  ingredients  of  Plants;  derived  from  Soil;  Carbon  from  Air: 
^Nitrogen  from  both. 

Apriori  view  of  Soil  analysis— Composition  of  crops. 

Fallacies.— Distinction  between  available  and  unavailable  portion 
of  nutritive  soil  ingredients. 

Difficulties,  and  attempts  to  overcome  them. 

Causes  of  failure — rejection  of  soil  analysis. 

Professor  Johnson's  arguments. 
Discussion  of  objections.— What  soil  analysis  may  fairly  claim  to  do  for 
practice,  in  application  to  virgin  soils. 

To  identify  and  distinguish  soil^  thus  making  past  experience 
available  in  new  regions. 

To  determine  their  prominent  characteristics,  both  physical  and 
chemical. 

To  show  abundance,  scarcity,  or  absence  of  important  soil  ingre- 
dients, thus  indicating  the" general  adaptation,  permanent  value, 
and  cheapest  mode  of  improvement,  or  maintenance  of  fertility. 
Always  provided,  that  systematic  observation  on  the  spot,  of  all  circum- 
stances influencing  cultivation,  and  comparative  examination  of 
soils  of  similar  origin,  be  kept  in  view.  Mere  columns  of  flgures 
of  little  use. 
Taking  of  Specimens — details. 

Methods  of  chemical  analysis;  elements  to  be  determined. 

Choice  of  solvents.     General  Analysis — Details. 

Determination  of  Phosphoric  Acid. 

Determination  of  "  Humus  "  and  Mtrogen. 

FUNCTIONS   OP   THE   SEVEBAL   CHEMICAL   SOIL   INGREDIENTS,  AND   THEIR   CON- 
DITION IN   THE  SOIL. 

Outlines  of  Vegetable  Physiology — 

Experiments  on  growth  of  plants  in  soils  devoid  of  organic  matter; 

in  solutions. 
Object  of  the  course  mainly  the  consideration  of  the  indispensable 
soil  ingredients,  their  distribution,  functions,   and  sources  of 
supply. 
Distribution  of  Ash  ingredients  in  Horse  Chestnut,  Beet,  Cereals,  etc. 

Amount  and  character  of  ashes  in  old  and  young  leaves,  stems, 
wood,  etc. 

Metallic  Elements. 

PofasA.— Percentage  contained  in  soils.     Examples.     How  contained. 
Feldspar— Zeolitic  compounds.  Mechanical  absorption.  Liebig's 
experiments. 
Laws  of  surface  absorption.     Composition  of  drain  waters. 
Eoot  crops  especially  exhaustive  of  Potash. 
Potash  manures  in  general. 
Soda. — Inferior  in  importance  to  Potash. 

Small  amount  in  soils—easily  washed  out,  yet  rarely  needs  to  be 

supplied. 
Salty  soils — Salt  plants. 
Sodium  salts  used  in  agriculture. 
Other  Alkalies  in  minimum  quantities. 

Lime.—Amouut  usually  present  in  soils.     Eelation  to  Potash.     Nutritive 
as  well  as  stimulant. 
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Largely  present  in  stems. 

General  importance  aa  a  soil  ingredient,  both  physical  and  chenii- 
cal. 
Effects  on  mechanical  condition  of  Soil — 
"  Flocculation." 

Eeuders  soils  loose,  pervious,  tillable — '*  warms  "  them. 
Chemical  Effects  of  Lime — "  fallowing  "  action. 

Effects  on  organic  decay,  and  formation  of  "humus.'* 

How  present — carbonate,  sulphate,  phosphate,  humate. 

Natural  characteristics  of  calcareous  soils — their  growth,  color, 

thriftiness.     Examples. 
Importance  of  a  supply  of  lime  to  Agriculture. 
Magnesia. — Like  lime,  important  stem  ingredient. 

Earely  deficient  in  soils — seldom  needs  to  be  supplied.     Partially 

replaces  lime. 
Percentage  in  Soils.    Numerical  relation  to  potash.    How  present 

in  soils. 
Copiously  carried  off  in  drain  waters.     Soluble  magnesium  salts 
injurious  to  vegetation. 
Alumina, — Not  a  true  ash  ingredient,  though  often  found  in  ashes. 

Origin  of  clays.     Yarieties.     Kaolin.     Pipe  Clay.     "  Soapstone.'' 

Brick  Loam. 
Tints  imparted  to  clays  by  Iron — changes  by  oxidation  and  re- 
duction. 
By  Manganese — by  Carbon — how  recognized. 
Ee capitulation  of  the  properties  of  clay  as  a  soil  ingredient. 
Iron, — Widely  diffused,  omnipresent.     Nutritive  as  well  as  mechanically 
important.     Tonic. 
Hygroscopic  efficacy  of  ferric  oxide;  chemical  inertness. 
Proto  salts  poisonous,     Eeduction  of  ferric  oxide   by  vegetable 

matters.     Yellow  mud  and  bluo  mud. 
Bottom  lands — blue  subsoils — "  rusting  "  soils. 
Iron  in  surface  soils  and  subsoils. 
White  or  -^Crawfishy"  soils — Black  pebble  or  bog  ore  subsoils. 

Deterioration  of  soil  thereby:  causes. 
Chalybeate  Springs.     Formation  of  Ferruginous  sandstone. 
Manganese, — Vicarious  of  Iron.     Less  important. 
Copper* — In  very  minute  quantities,  in  wheat,  potashes,  etc. 

Hon'metallics, 

Silicon, — Silica  predominant  ingredient  of  soils. 
Sand  and  silicates. 
Apparently  unessential  to  plants  but  very  largely  absorbed  by 

grasses,  pines,  etc.     **  Lodging  "  of  grain. 
Silica  in  drain  waters — Acid  soils— Action  of  lime. 
Sulphur, — Sulphates  omnipresent.     Small  percentage  in  soils.     Often 
deficient. 
Cheaply  supplied  by  gypsum.     Sulphates  in  drain  water. 
Effects  of  fermentation  on  sulphates.     Iron  pyrites,  etc.     Eeme- 
dies. 
Phosphorus, — Phosphates  of  highest  importance  to  nutrition  of  plants 
and  animals. 
Derivation  of  soil  phosphates.      Small  percentage — relation   to 
Potash. 
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Accumulation  in  seeds.      Small-seeded   plants  on   soils    poor  in 

phosphates. 
Their  deficiency  a  common  cause  of  sterility. 
Must  be  currently  restored  to  cultivated  soils. 
Effect  of  bonedust  on  old  pastures. 
Chlorine, — Present  in  all  soils  and  plant  ashes. 

Correlative  with  Sodium.     Earely  deficient. 
Fluorine, — Yery  generally  present  in  small  quantities. 

Most  largely  in  bones. 
Iodine, — Common,  in  traces. 

Carbon, — Ultimately  derived  from  air:  directly  in  part  from  soil.     Form- 
ation of  humus  by  decay  of  vegetable  matter. 
(Physical  effects  of  humus  on  soils — see  above.) 
Chemical  effects  on  soil  ingredients. 

Action  of  Crenic  and  Apocrenic  acids. 

Oxidation  of  humus.     Production  of  carbonic  acid,  the  universal 

solvent. 
Direct  absorption  of  soluble  vegetable  matter. 
Hydrogen. — Absorbed  by  plants  in  shape  of  water. 

Nitrogen, — Highly  important  nutritive  and  constituent  ingredient.    Flesh 
former. 
Free  nitrogen  of  air  not  assimilable. 

Ammonia  and  nitric  acid  of  atmosphere — absorbed  by  soil.     Inad- 
equate for  crops. 
Nitrogen  in  soil.     How  contained.     Small  percentage  and  largely 

unavailable. 
Connection  with  humus — Nitrification  accompanying  oxidations, 

evaporation,  etc. 
Ozonization.     Formation  of  Hydrogen  Peroxide. 
Possible  agency  of  microscopic  plants  in  soil. 
Necessity  for  artificial  supply  of  Nitrogen  for  crops.     Nitrogen 

Theory  versus  "  Mineral  "  Theory. 
General  effects  of  nitrogenous  manures  on  plants, 

EXHAUSTION    OF   SOILS. 

Eecapitulation : 

"All  plant  ingredients  must  be  simultaneously  present  in  suffi- 
cient quantities.     Absence  of  one  renders  all  inert." 
"Supplying  that  one  deficient  ingredient  enormously  profitable." 
"  Excess  of  any  lies  inert  in  the  soil  as  dead  capital.'' 
Hence  the  necessity  for 

Rotation  of  Crops, 

Causes  of  necessity  for  rotation.  Abstraction  of  different  ingre- 
dients in  unequal  degrees  by  different  crops. 

Different  depth  of  roots — fibrous  and  taproots. 

Examples. 

Eotation  utilizes  soil  resources  best.  Makes  interest  accrue  on 
the  whole  soil  capital.  Should  be  the  guiding  principle  in  all 
cases. 

Order  of  rotation  can  be  determined  by  analysis  of  crops. 
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MODIFICATION   OP   SOILS   BY   ARTIFICIAIi   MEANS. 

1.  By  Mechanical  operations. 

Tillage  secures  looseness,  easy  penetration  of  roots,  circulation  of 

air,  soil  gases,  and  water. 
How  nature  tills — mulching,  frost,  wetting,  and  drying. 
Artificial  condition  of  culture;  overriding  of  natural  adaptations 

of  soils  and  localities.     Hence  necessity  for  tillage,  preparation, 

and  cultivation. 
Importance  of  depth  of  soil  for   equalization  of  extremes  and 

safety  of  crops. 
Pepth  of  soil  equivalent  to  cultivating  larger  areas,  but  with  less 

labor  and  greater  safety  to  crops. 
In  shallow  soils,  crops  are  at  the  mercy  of  seasons. 
Heavy  soils  need  thorough  tillage  most. 

Deep  Ullage — subsoiling. 

Chemical  and  physical  differences  between  soil  and  subsoil. 

Stirring  versus  turning  up — conditions  under  which  either  may  be 
useful  or  injurious. 

Treatment  of  subsoiled  lands,  for  maintenance  of  profitable  pro- 
ductiveness. 

Subsoiling  not  a  preventive  of  exhaustion. 

Drainage — under  draining. 

"Eelieves  wet  soils;"  but  does  a  great  deal  more — useful  in  all 
soils. 

General  plan  of  underdrains.  Various  methods:  tile  drains,  log 
drains,  brush  drains,  etc. 

Mode  of  action,  difficulties,  and  remedies. 

Action  of  underdrains  on  clay  soils.  Analogy  to  subsoiling;  pro- 
tection against  drought  by  deepening  of  soil. 

Drained  lands  can  be  tilled  at  all  times;  are  less  cold;  less  liable 
to  surface  washing. 

Advantages  to  public  health. 

2.  By  addition  of  Material — (a.)  ^^  Mechanical  Manures^ 

Not  often  profitable   by  themselves;    should  be  combined  with 

other  objects. 
Management  of  natural  drainage  to  effect  desirable  changes. 

(6.)  Chemical  or  true  manures. 

Exhaustion  of  soils  an  historical  fact,  repeating  itself. 
Comparison  of  amount  of  nutritive  ingredients  in  soils  with  ash 

ingredients  of  crops. 
Why  soils  cease  to  be  productive,  notwithstanding  **  stimulant '* 

and  nutritive  manures. 
Green  vianuring^  rationale  and  practical.     Deep-rooted    plants   versus 

shallow  ones. 
Grasses,  peas,  clover,  etc. 
Ville*s  ideas  respecting  clover. 
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Mulching, — ^Effects  and  rationale  of.     Forest  leaves,  straw,  long  manure, 

grass,  etc.     Shading,  surface  manuring. 
Swamp  muck, — Composition.     Mechanical  and  chemical  action. 

Clay  a  substitute  for  humus. 

Dana's  Muck  Manual. 
Quicklime, — Direct  chemical  action  on  soil  constituents. 

Carbonate  acts  similarly,  but  more  gently. 

Exhaustive  effects  of  excessive  use;  sudden  "giving  out"  of  cal- 
careous soils. 

Favorable  action  of  lime  on  physical  and  chemical  condition  of 
soils  generallj^;  importance  of  cheap  supply. 
Marls  and  Marling, — Definition. 

Difference  between  marls  and  quicklime. 

Examples — Marls  of  the  Southern  States. 

Different  condition  of  ingredients  in  soil  and  marls. 

Comparative  analyses. 
Limited  duration  of  the  effects  of  marling.     Causes. 

Overdressing  with  marls.     Pyrites.     Precautions  and  remedies. 

Effects  of  marling  on  health. 
Gypsum, — Land  plaster. 

General  effects;  transformation  into  carbonate. 

Special  effect  on  clover,  etc.     Unfavorable  action  on  acid  soils. 
Phosphate  Manures, 

Apatite,  Phosphorite — Occurrence. 

Charleston,  Venezuela,  Spain,  Eussia.     Coprolites, 

Inertness  as  manures. 
Bones;  Effects  of  roots  on  same.     Roger  Williams. 
Bone  meal,  raw  and  steamed.     Importance  of  fineness.     Composition. 

Solubility  of  bone  phosphate  in  carbonic  acid. 

Superphosphate  of  lime.     Manufacture. 

Solubility,  agricultural  value  and  reversion. 

Uncertain  value  of  the^commercial  article. 

State  inspection. 
Gtiano, — Origin.     History. 

Composition.     Yalue; 

Defects,  as  an  incomplete  manure.     Causes  of  final  inefficacy. 

Manure  most  profitable  when  complete. 
Imitations  of  guano. — Ammoniated  phosphates. 

General  character.     Manufacture. 

Value  of  flesh  and  membranes  versus  horn  and  leather. 

Uncertainty  of  composition.     Difficulties  in   determining  value. 
Liability  to  spoiling. 
Ammonia  salts  as  furnishers  of  nitrogen. 

Manufacture  of  commercial  sulphate.     Value.     Effects  of  excess 
of  ammonia  on  vegetation.     Remedies. 
Nitrates  as  sources  of  nitrogen^ 

Potash  nitrate  desirable  but  expensive. 

Sodium    nitrate — Chilian   saltpetre.      Commercial   and   nutritive 
value.     Loss  by  drain  waters. 
Common  salt. 

Salt  plants.     Effects  of  excess  of  salt  on  ordinary  vegetation. 

Effects  as  a  manure — often  over-estimated. 
Potash  manures — Sources  of  Potash, 

Potash  less  important  than  phosphates  on  fresh  soils. 

What  soils  are  rich  in  potash. 
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Feldspar — not  available. 

Glaukonite.^Greena&nds  of  New  Jersey — Virgin ia~ 
Greeneand  marls  of  Gulf  States. 
Stassfurt  potash  salts — <^  Kainite,"  etc. 
Their  origin — artificial  preparation  from  sea  water. 
Potash  salts  of  the  alkali  plains,  Nevada. 
Ashes, 

Composition  of  unleached  and  leached,  and  comparative  value. 
Soft  versus  hard  soap.     Agricultural  value  of  ashes  compared  to' 

that  of  UD burned  materials. 
Stable  manure. 

Complete  manure.     Analysis. 

Excrements,  derivation  and  nature  of;  solid  and  liquid. 

J)ecaying  organic  matter  plus  ammonia  plus  mineral  matter  highly 

available  and  soluble. 
Preservation  of  stable  manure. 

Preventing  waste  of  soluble  and  volatile  matters — composting. 
Absorbents  —  Litter —  Sawdust  —  Muck — Earth — ^Marls — Lime — 

Gypsum — Ashes — Bonemeal — Superphosphate. 
Comparative  value  of  old  and  recent  manure;  many  circumstances 

control  it.     Climate.     Distance.     Cost  of  transportation — ori- 
gin— nature  of  crop — soil,  etc. 
Difference  of  value  of  manure  from  different  feeds — each    best 

adapted  to  its  own  kind. 
Direct  versus  indirect  application.     Cotton  seed,  etc.,  oil  cakes — 

effects. 
Value  of  human  excrements.     Causes  of  preeminent  efficacy. 
Prejudices  against  their  use. 
Japanese  and  Chinese  practice. 
Eesults. 

Privies.     Cesspools,  city  sewage. 
Attempts  to  utilise  sewage   but  partially  successful  on  a  large 

scale.     Causes. 
The  earth  closet. 

Disinfecting  power  of  dry  earth. 
Moule's  earth  closet.     Value  of 

transportation. 
Necessity  of  radical  change  in  our  habits  involving  waste  of  night 

soil. 
Supply  of  dry  earth  in  cities. 

METHOD    OF   CULTURE. 

Three  fundamental  faults  in  our  system. 

1.     "  Robbing  the  soil."     Failure  to  return  soil  ingredients  withdrawn 
by  crops. 

No  permanent  productiveness  without  return  to  the  soil. 

The  fabulous  soil  that  never  gives  out — somewhere  out  West. 

Experience  in  the  old  world.     Italy.     Spain.     Germany.     Eng- 
land. 

Egypt  and  Holland  exceptions — Why, 

Experience  in  the  United  States.     Steady  decrease  of  productive- 
ness from  the  Atlantic  to  the  Mississippi,  advancing  westward. 

Result  of  cotton  culture  with  and  without  return.     Condition  of 
Yirginia  and  of  the  Gulf  States. 


American  experiments. 


HeJbrew  and  Feline  practice, 
earth   closet  manure.     Cost  of 
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Mystic  formulse  and  patent  manures  versus  brains  and  educated 

iudgment.  „     -rr  j  ^ 

"Manuring  too  troublesome  and  will  never  pay."     Very  sad  tor 

mankind  if  true.  i      -,  i         >» 

Moral  aspects  of  exhaustive  culture—"  after  us  the  deluge. 
Exhaustive  culture  equivalent  to  using  up  one's  capital.     Interest- 
bearing  power  of  soil.     Compounding  of  interest  when  return 
is  made. 

2.  Imperfect  culture.  „ 

Scratching  a  large  surface  versus  "intense  culture. 

Cultivating  much  land  badly. 

Cost  of  majority  of  agricultural  operations  proportional  to  sur- 

face 
Insecurity  and  inferior  quality  of  crops  the  result  of  shallow 

tillage. 
Washing  away  of  surface  soil. 

3.  Failure  to  rotate. 

A  grievous  mistake  under  any  ordmary  circumstances. 

Experience  in  the  Gulf  States— in  the  West. 

Rotation  not  intrinsically  desirable.     May  be  avoided  by  making 

exact  returns.     Cotton. 
General  summary. 

In  addition  to  the  foregoing,  Professor  Hilgard  delivered  several  lec^ 
tures  "On  the  Chemistry  of  Household  Life." 


Synop^s  of  two  Courses  of  Lectures  by  J^ofessor  C.  E.  Bessey,  of  the  State  Agri^ 
cultural  College  of  Imva,  given  at  the  Uriiversity  of  California,  in  January  and 
February^  eighteen  hundred  and  seventy-five. 

FIBST    COURSE, 

ON  ECONOMIC  botany:    or  on  the  plants  TTSErUL  AND  HARMFUL  TO  MAN. 
I.      THE   FUNGAL   ALLIANCE, 

1.  Growth  and  Reproduction  of  Fungi. 

2.  Outline  of  theii*  Classification. 

3.  The  Blights  of  the  Rose,  Hop,  Pea,  and  Gi-ape. 

4.  Ergot,  and  the  Black  Rust  of  the  Plum. 

5.  The  Molds  of  Fruit  and  Pastry. 

6.  The  Potato  Rot  Fungus. 

7.  Cluster  Cups,  Rust,  Smut,  and  Bunt. 

8.  Dry  rot  as  produced  by  Fungi. 

9.  Edible  species. 

10.    Resume  of  remedies. 

n.     THE  GRASS  FAMILY, — {Gramincce.) 

1,  Size,  distribution,  and  botanical  characteristics  of  the  group. 

2.  The  Cereals,  or  grasses  grown  for  their  seeds:         ^        ^  ^  , 
(a)     General  discussion  of  Rice,  Wheat,  Barley,  Rye,  Oats,  and 

Indian  Corn. 
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Varieties,  and  methods  of  culture. 

Commercial  importance;  annual  exportation. 

Forage  Plants,  or  the   Grasses  grown  for  their  stems  and 

leaves, 
liequisites  in  a  good  Forage  plant. 
General  discussion  of  Meadow  Foxtail,  Timothy,  Eed  Top, 

Orchard  Grass,  and  Kentucky  Blue  Grass. 
Nutritive  values  as  shown  by  chemical  analyses. 
Experiments  suggested  upon  promising  wild  species. 
Canes,  or  Grasses  grown  for  their  sweet  juice. 
The  Sugar  Cane  of  the  South. 
,  ^      Chinese  Sugar  Cane. 

5.  The  Weeds  pf  the  group. 

6.  The  Ornamental  Grasses. 

III.     THE  LILY  FAMILY. — (IdUacece.) 

I'     S^^^  plants;  Asparagus,  Onion,  Leek,  Garlic. 
2.     Medicmes;  Aloes,  Squills,  Solomon^s  Seal,  White  Hellebore. 
Drago?Tre°^'"^      ^^^""^^^    ^"^'^'  -^^^^  Tuberose,  Hyacinth,  Tritoma, 
THE  PINE  APPLE.— (5romg;ja(?e6e.) 

4.  The  Pine  Apple.     Nativity,  culture,  use. 

THE  BANANA   FAMILY. — {Musacece,) 

5.  The  Banana  and  Plantain  as  food  plants. 

THE    ORCHID    FAMILY.— (OrcAi<fa(?e«.) 

6.  Peculiarities  of  the  plants  of  the  family. 

7.  The  Vanilla  plant  of  tropical  America. 

8.  The  high  ornamental  value  of  the  Orchids. 

THE  PALM  FAMILY.— (PaZwaC^^.) 

9.  Great  value  of  the  Palms  to  inhabitants  of  the  tropics. 

10.  Food  plants— Cocoa  Nut,  Sago  Palm,  Cabbage  Palm,  etc. 

11.  I  he  Jiattan  and  Ivory  Palms; 

IV.     THE  PINE  FAMILY.— ((7om76rce.) 

1.  Size  and  geographical  distribution  of  the  group. 

o  mu    i!??P^^J5?'°^  ti°^fc>e^  trees  in  the  genus  Finns,  the  Pines. 

7  m      %^y^'  Cedars,  and  Eedwoods  i^sed  for  timber. 

4.  Tar,  Pitch,  Turpentine,  and  Balsams.  ' 

5.  Ornamental  value  of  the  Conifers. 

THE  OAK  FAMILY.— ((7^^JpM^^yerce.) 


6.  British  Oak;  Live  Oak  and  White  Oak 

7.  The  California  Oaks. 

8.  The  Beech,  Chestnut,  and  Filbert. 
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THE  WALNUT  FAMILY, — Juglandacece.) 

9.     Yalue  of  timber  of  Walnut  and  Hickory. 
10.     The  edible  nuts  of  the  order. 

V.      THE   NETTLE   FAMILY.— (  CTrtkacece.) 

1.  The  English  and  American  Elms. 

2.  Bread  fruit,  and  Milk  trees  of  the  tropics. 

3.  The  Fig  and  Mulberry. 

4.  The  India  Eubber  Tree  of  India. 

5.  The  Osage  Orange  as  a  hedge  plant. 

6.  Eamie,  Hemp,  and  the  Hop. 

THE  SPURGE  FAMILY. — (BuphorbiacecB,) 

7.  The  India  Eubber  Tree  of  South  America. 

8.  The  Box  tree. 

9.  The  Medicinal  plants  of  the  group. 

THE  LAUREL  FAMILY. — {Lauracece.) 

10.  The  Laurel  tree  of  Europe,  and  the  California  Laurel. 

11.  Cinnamon,  Camphor,  and  Sassafras. 

VI.     THE  OLIVE  FAMILY. — (Oleacece.) 

1.  The  Ash  as  a  timber  tree. 

2.  Olives  and  Manna. 

THE   NIGHTSHADE   FAMILY. (SolauaCece,) 

3.  The  Potato,  Egg  Plant,  Tomato,  Ground   Cherry,  and  Cayenne 

Pepper. 

4.  Stramonium,  Belladonna,  and  Henbane. 

5.  The  Tobacco  plant. 

6.  Poisonous  character  of  the  plants  of  the  order. 

THE  MINT  FAMILY. — (Zubiatece,) 

7.  Medicinal  plants  of  the  order. 

8.  The  ornamental  plants. 

9.  Absence  of  woody  and  textile  products. 

VII.     THE  EBONY  FAMILY. — (^BbenacecB,) 

1.  The  Ebony  Trees  of  Mauritius  and  the  East  Indies. 

2.  The  Kaki,  Persimmon,  and  Date  Plums. 

THE   STAR-APPLE   FAMILY. — (^Sapotacece,) 

3.  The  Gutta  Percha  Tree  of  the  East  Indian  Archipelago. 

4.  Star-Applea,  and  Sapodilla  Plums  of  the  West  Indies. 
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THE  HoiiLY  FAMILY. — (^AquifoUacece.) 

5.  The  HoUj  Tree  of  Europe  and  Eastern  United  States. 

6.  The  Paraguay  Tea  Tree. 

vnr.    THE  HEATH  FAMILY. — (BricacecB,^ 

1.  The  Heaths  of  Europe  and  South  Africa. 

2.  The  Madrona  and  Manzanita  of  the  Pacific  Coast. 

3.  Blueberries,  Huckleberries,  and  Cranberries. 

4.  Ericas,  Azaleas,  Rhododendrons,  and  other  ornamental  plants. 

THE   SUNFLOWER   FAMILY. — (^GompOSit<E,) 

5.  Great  size,  and  wide  distribution  of  the  order. 

6.  Artichokes,  Salsify,  Lettuce,  Endive,  and  other  food  plants. 

7.  Dandelion,  Wormwood,  Arnica,  and  others  of  medicinal  value. 

8.  The  Sage  Brush  (^Artemisia)  of  the  plains. 

9.  The  ornamental  plants,  Asters,  Daisies,  Dahlias,  etc. 

10.     The  Weeds— Thistles,  Cockleburs,  Eagweeds,  White  weeds,  etc. 

IX.  THE   MADBEE   FAMILY. — (RubiaceCB.^ 

1.  Coffee  Tree. 

2.  The  Cinchona  or  Peruvian  Bark  (Quinine)  Tree. 

3.  Madder  and  Ipecacuanha. 

THE  PARSELY  FAMILY. — (Umhelllferce.') 

4.  Peculiar  principles  of  the  plants  of  this  order. 

5.  The  food  plants— Parsnip,  Carrot,  Celery,  etc. 

6.  Aromatic  products  of  the  order. 

7.  Asafoetida,  and  Ammoniacum,  the  gum  resinous  products. 

8.  Poisonous  plants  of  the  order. 

X.  THE   MYRTLE    FAMILY. — {MyrtaCBCB.) 

1.  The  Eucalypti,  Turpentine  Trees,  and  Myrtles  as  timber  trees. 

2.  Guavas,  Malay  Apples,  and  Eose  Apples  of  the  tropics. 

3.  Cloves  and  Allspice. 

4.  Medicinal  and  ornamental  value  of  the  order. 

THE  ROSE  FAMILY. — (^Bosaceee.) 

5.  Almonds,  Peaches,  Plums,  and  Cherries. 

6.  Strawberries,  Easpberries,  and  Blackberries. 

7.  Pears,  Apples,  and  Quinces. 

8.  The  timber  trees  of  the  order. 

9.  The  medicinal  and  ornamental  products. 

THE  PULSE  FAMILY. — ^Leguminosce.) 

10.  The  Food  and  Forage  plants — Beans,  Peas,  Clover,  etc. 

11.  The  Timber  Trees — Rosewood,  Locust,Acacia,  Jamaica  Ebony,  etc. 


353* 

12.  The  Gums  and  Medicinal  products  (Gum  Arabic,  Liquorice,  etc). 

13.  Indigo,  Logwood,  Brazilwood,  and  others  dyes. 

xr.    VARIOUS  FAMILIES. — (^Aceraccce  to  MagnoUacce.^ 

1.  The  Sugar  Maple,  Red  Maple,  and  Oregon  Maple. 

2.  European  and  American  Grape  Vines. 

3.  Mahogany,  Australian  Cedai-,  and  Zebra  Wood. 

4.  The  flax  plant  and  its  products. 

5.  The  Tea  Tree  of  China  an  J  Japan. 

6.  CoLtOD  and  the  Cotton  Ilant. 

7.  The  Cabbage,  Turnip,  Eadish,  and  their  allies. 

8.  The  Opium  Plant,  and  its  products. 

9.  The  Whitewood  or  Yellow  Poplar. 

10.  The  Magnolias,  for  timber  and  ornament, 

11.  The  best  books  on  economic  botany. 


SECOND    COURSE, 

ON  THE  PRINCIPLES  CONTROLLING  THE  TABIATION  Op  PLANTS  AND  ANIMALS, 

I. 


1. 

2. 


3. 
4. 
5. 


6. 

7. 

8. 

9. 

10. 


1. 
2. 

3. 
4. 
5. 
6. 


The  fact  of  variability  in  plants  and  animals. 
Examples  illustrating  variability. 

The  Cabbage  sub-epecies  and  varieties. 

The  varieties  of  the  Apple. 

Easy  variability  of  Tomato  and  Potato, 
How  man  has  made  use  of  varieties. 
Mau  can  produce  varieties  in  plants  and  animals. 
The  causes  of  variation  which  man  can  control. 


OF  BEPBODUCrriON   IN    GENEKAl*, 

Essential  features  of  sexual  and  non-sexual  reproduction. 

Wide  separation  of  sexual  and  non-sexual  processes  in  the  lowest 

plants.  ' 

Gradual  approach  of  these  processes  in  the  eryptogamic  series* 
Reproduction!  in  the  higher  plants. 
Sexual  and  n on  sexual  reproduction  in  animals, 

II. 

The  stability  of  animal  and  vegetable  forms* 
The  Prepotency  of  the  male  or  female. 
Prepotency  of  certain  breeds. 
Prepotency  conducive  to  stability. 
Intimate  intercrossing  as  affecting  stability. 
Reversion  to  ancestral  forms,  in  plants  and  animals, 
(rt)  In  a  pure  breed  to  a  lost  character. 

(b)  In  a  breed  nearly  pure,  to  a  character  belonging  to  the  im- 

purity. 

(c)  May  be  developed  by  age. 


45*— (9) 


Digitized  by 


Google 


1. 

2. 

3. 
4, 
5. 

6. 

7. 


8. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
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(d)  May  be  developed  by  crossing. 

(e)  Keversion  of  hybrids. 

The  age  of  a  character,  as  affecting  its  stability. 

iir. 

Crosses  and  Hybrids  essentially  the  same. 

The  limits  of  crossing. 

Causes  which  prevent  crossing. 

The  sterility  of  hybrids. 

The  production  of  new  breeds  by  crossing. 

Sterility,  Prepotency,  and  Eeversion  as  difficulties. 

Crossing  by  Grafting  or  Budding. 

(a)  Effect  of  stock  on  scion. 

(6)  Effect  of  scion  on  stock. 
Bud  variations  in  plants. 
Spots  in  animals. 

IV. 

Climate  as  a  cause  of  variation  of  forms. 

The  indigenous  plants  and  animals  as  modified  by  the  climate. 

Characteristics  of  the  flora  and  fauna  of  particular  districts. 

Effect  of  more  or  less  humidity  upon  the  vegetation  of  a  country. 

Alpine  varieties  of  plants. 

Culture  equivalent  to  a  change  of  climate. 

Effect  of  high  and  low  culture. 

The  production  of  varieties  by  culture. 

The  necessity  of  selection  in  culture. 

The  duration  of  cultivated  varieties. 

The  use  and  improvement  of  the  native  species  of  any  country. 


Si/nopsis  of  a  Course  of  Lectures  o^i  the  Ptnnciples  of  Stock  Breeding y  Jyy  FTof»  Wm. 
H.  Brewer,  of  the  Sheffield  Sd^entific  School,  Yale  College,  given  at  the  University 
of  California,  March  and  April,  eighteen  hundred  and  seventy -five, 

[The  numbers  refer  to  the  topics  in  the  order  of  their  treatment,  and 
not  to  the  number  of  the  lectures  when  given.  The  lectures  were  illus- 
trated by  diagrams,  plates,  and  tables.] 

I. — Introdtjction. 

1.  Dependence  of  agriculture  on  domestic  animals. 

2.  The  part  they  play  in  our  agriculture. 

3.  Breeding  and  rearing  domestic  animals  the  most  ancient  and  most 

universal  of  all  industries. 

4.  Breeding,  as  an  art,  very  ancient. 

5.  As  a  science,  quite  modern. 

6.  What  constitutes  domestic  animals. 

7.  Wherein  they  differ  from  merely  tamed  ones. 

8.  The  nature  of  instincts. 

9.  What  changes  domestication  necessarily  involves. 

10.     Most  animals  can  be  tamed;  few  have  been  domesticated. 
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11. 


12. 

13. 

14. 
15. 


Classification  of  domestic  animals: 
a.  Those  bred  for  food  only. 
6.  Those  bred  for  their  products. 
€,   Beasts  of  burden. 

d.  Those  bred  for  fancy,  or  as  pets. 

e.  Those  bred  for  various  other  purposes.  t 

The  principles  involved  in  breeding  all  these  are  essentially  the 
same. 

This  course  of  lectures  relates  to  the  scientific  principles  of  breed- 

ing. 
Qualifications  necessary  for  high  success  in  practice. 
Technical  terms  defined. 


II. — Heredity. 


1. 
2. 
3. 
4. 

5. 

6,. 
7. 

8. 
9. 


Heredity  of  specific  characters. 

Of  race  characters. 

Of  individual  peculiarities. 

Of  recently  or  artificially  acquired  characters. 

Of  diseases. 

Mutilations  not  hereditary  unless  disease  results. 

Permanence  of  certain  characters. 

Varying  force  of  heredity. 

Causes  which  modify  or  influence  its  force. 


III. — Yariation. 


1. 


c, 
d. 
e. 


Variation  resulting  from  known  causes  or  conditions. 

a.  These  usually  slight  in  character,  but  often  important. 

b.  Variations-  resulting  from  the  relative  nature  or  abundance  of 
food. 

From  climate. 
From  natural  enemies. 
From  man*8  protection  and  care. 
/.  From  training  and  uses. 
2.     Variation   is  called    ''  spontaneous ''--th at  is,  which  results   from 
causes  or  conditions  as  yet  unknown. 

a.  These  either  slight  or  great. 

b.  Characters  belonging  only  to  the  individual, 

c.  The  sudden  appearance  of  new  characters. 

d.  Wide  variation  known  as  *^ sporting" 

e.  Illustrations  of  these. 

IV. — Mutual  Eelations  of  Heredity  to  Variation. 

1.  The  characters  acquired  through  variation  usually  transmitted  in 

part. 

2.  All  of  them  in  one  individual  are  never  transmitted,  hence  con- 

tinned  variety. 

3.  Sports  often  transmit  their  essential  peculiarities  entire  or  not  at 

all. 

4.  New  breeds  of  animals,  sometimes  (though  rarely)  originate  frota 

sports. 

5.  New  varieties  of  cultivated  plants  very  often  so  originate. 
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Y, — ^Breeding  to  Points. 


2. 


4. 

5. 

6. 

7. 


10. 


11. 


The  georaetricai  ratio  of  increase  gives  great  range  for  selection 
of  breeding  animals. 

The    formation    and  improvement  of  breeds  by  the  selection  of 
parents  having  desirable  points. 

This  is  the  oi'lgin  of  most  breeds. 

This  is  the  universal  method  of  improvement  of  breeds. 

High  excellence  is  the  accumulated  sum  of  slight  individual  ex- 
cellences, added  up  from  generation  to  generation. 

Scales  of  points. 

Illustrations  from  the  hog. 

a.  Change  from  the  wild  boar  to  the  domestic  hog. 

6.  The  production  of  various  breeds  after  once  domesticated. 

c.  What  changes  in  structure  have  followed. 

d.  Changes  in  habits  and  instincts. 
Illustrations  from  the  racehorse. 

a.  The  horse  of  antiquity. 

b.  The  horses  of  modern  Turkey,  Arabia,  and  Barbary. 

c.  Origin  of  the  English  thoroughbred. 

d.  Stakes  or  prizes  won  in  races  the  essential  incentive  to  im- 

provement. 

e.  Magnitude  of  the  prizes  won  by  successful  horses. 
/.  Character  of  the  competition. 
g.  .Nature  of  the  problems  involved. 

The  results  as  shown  by  actual  speed  attained. 
Comparative  times  in  mile  heats. 
The  limit  of  speed  is  perhaps  very  nearly  reached. 
This  illustrated  by  the  number  of  horses  whose  record   is 
within  three  seconds  of  the  best  time. 
Z.  Similar  results  shown  by  the  records  of  four- mile  heats. 
m.  Value  of  these  illustrations,  because  of  the  detailed  history 
we  have  of  the  process. 
Illustrations  from  the  American  trotters. 

a.  Their  history. 

b.  The  principle  illustrated  by  the  gradually  decreasing  time 

made,  from  2:33  in  eighteen  hundred  and  thirty,  to  the 
present  time. 

c.  Further  illustrated  by  the  present  number  (perhaps  600)  of 

2;30  trotters. 

d.  Mechanical  and   physiological    problems    involved   in  these 

improvements. 

e.  Eelations  to  heredity  and  constitution. 
/.  Eelations  to  training  and  care. 

Illustrations  from  other  breeds  of  horses, 
a.  Draught  horses. 

Roadsters. 

Ponies. 

Mountain  horses. 

Horses  of  islands. 

Indian  horses. 

Wild  and  half-wild  horses. 
Ilfustrations  from  various  breeds  of  cattle, 
a.  For  beef.  ' 

6.  For  milk. 


b, 
c. 
d. 
e. 

g- 


357* 


12. 


13. 


14, 


15. 

16\ 
17. 
18. 


c.  For  cream,  butter,  and  cheese, 

d.  For  special  uses  and  special  conditions. 
Illustrations  from  sheep. 

a.  Wonderful  variety  of  breeds. 

b.  For  quality  and  quantity  of  flesh. 

c.  For  quality  and  quantity  of  wool. 

d.  The  special  conditions  of  markets. 
Illustrations  from  Poultry,  etc. 

a.  Fowls 

6.  Pigeons.  - 

c.  Eabbits. 
Illustrations  from  Dogs. 

a.  Great  number  of  breeds. 

b.  Great  variety  of  characters. 

c.  Variety  of  uses  and  fancies. 

d.  How   the  size,  frame,  and  structure  have  been  modified  by 

breeding  to  special  points. 

e.  How    natural   instincts   have  been    modified   and   new  ones 

formed. 
Illustrations  from  Canaries  and  other  animals  bred  as  pets  or  for 

fancy. 
Essentially  the  same  principles  involved  in  all  these  illustrations, 
rhe  details  only  to  be  varied  in  special  practice. 
The  element  of  time  necessary  for  these  changes  and  improve- 
ments. 


VI. — Limitations  of  BREEDiNa  to  Points. 

1.  The  improvement  cannot  be  continued  indefinitely  in  one  direction. 

2.  Correlations  of  growth. 

3.  Illustrations  of  how  certain  defects- ariso  and  increase  along  with 

the  improvement. 

4.  Illustrations  where  such  correlations  are  from  obvious  causes  or 

dependence. 
a.  With  sheep — relations  between  fibre  and  flesh;  between  fibre 

and  hardiness. 
6.   With  horses — weight  and  strength;  texture  of  bone  and  speed. 
c.   With  poultry. 

5.  Correlation  where  cause  of  the  dependence  is  not  obvious. 

VII. — Pedigrees, 

1.  Use  and  character  of  Herd  and  Stud  Books, 

2.  Thoroughbreds,  grades,  and  mongrels. 

3.  Relation  oi*  pedigree  to  subjects  LL  and  V. 

VIII. — Atavism  or  Revision. 

1.     Facts  stated  and  iHustrations  given. 
IX, — Prenatal  influences. 


1.  Conception. 

2.  Embryology. 
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3.  Yarious  facts  and  phenomena. 

4.  Influence  of  the  first  offspring  on  the  female. 

X. — Eelative  influence  of  the  Parents. 

1.  On  the  improvement  of  a  herd  or  on  the  stock  of  a  district, 
a.  The  male  parent  the  most  potent  in  such  improvement. 

5,  This   simply  because   he  is   the   j)arent  of  a  more  numerous 
progeny. 

2.  On  the  individual  offspring. 

a.  Various  theories  and  hypotheses  that  have  been  held. 

b.  Orton*8  theorj''  of  the  relative  influence  of  the  male  and  female 

parents  on  the  progeny. 

c.  Similar  theory  by  Linnaeus. 

d.  Relation  of  these  theories  to  pract'cal  breeding, 

e.  Application  in  breeding  horses. 
/.  In  breeding  sheep  for  wool. 

g.  In  breeding  cows  for  milk, 

h.  In  breeding  cattle  for  beef  or  draught. 

3.  Influence  of  the  age  of  the  parents. 

4.  Influence  of  their  condition  as  to  flesh. 

5.  Attempts  to  control  the  production  of  the  sexes  in  offsi>ring. 

XI. — Breeding  In  anb  In, 

3.  Its  advantages  and  why  practiced. 

2.  Por  fixing  characters. 

3.  For  augmenting  excellences. 

4.  Illustrations  from  Short-Horn  Herd  Book. 

5.  Kelations  to  Atavism. 

6.  Its  limitations  and  dangers. 

7.  Effects  on  constitution. 

8.  Its  effects  very  unlike  on  different  breeds, 

9.  Suggestions  from  Nature. 

XII. — CBossiNa 

1.  Crossing  for  constitution. 

2.  Crossing  for  flesh. 

3.  Crossing  for  wool.  ^ 

4.  Crossing  for  other  special  purijoses. 

5.  Violent  crossing, 

6.  Eelations  to  Atavism. 

7.  Stability  of  grades. 

8.  delations  to  Hybridism. 

9.  How  new  breeds  have  originated  in  crosses. 

XIII. — Eelation  of  Breeds  to  Locality. 

1.  Relations  to  climate. 

2.  Eelations  to  food. 

3.  Eelations  to  markets, 

4.  Why  breeds  that  are  profitable  in  one  place  are  unprofitable  in 

another. 

5.  The  best  breeds  are  very  artificial  productions. 
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6.  They  are  adapted  and  bred  to  special  uses. 

7.  Their  superiority  only  kept  up  by  good  breeding  and  care. 

8.  For  highest  profit  in  special  uses  special  breeds  must  be  used. 

9.  Each    locality   must   determine    for   itself    by    experiment   what 

breeds  are  most  profitable  for  its  uses. 


OTHEE    LECTURES. 


I, — Forage  Plants. 


TOPICS. 


1. 
2. 

3. 
4. 

5. 

6, 

7. 

8. 

9. 
10. 
11. 
12. 


13. 


Belong  to  many  orders  of  plants. 

The  grasses,  however,  preeminently  osefuL 

Turf  or  sod,  conditions  necessary. 

Eelations  to  climate.  '  ^ 

Natural  pastures. 

Seeding. 

So-called  ^<  Artificial  Grasses." 

Clovers,  Sainfoin,  Spurry. 

Lucerne  or  Alfalfa. 

Plants  for  soiling. 

Eoots,  beets,  turnips,  carrots. 

Eesults  of  inquiries  and  correspondence  begun  in  eighteen  hun- 
dred and  sixty,  relating  to  forage  plants  for  hot  climates,  in.  re- 
spect to  the  wants  of  California,  and  extending  to  South  Amer- 
ica, Australia,  Southern  Europe,  Northern  Africa,  and  Western 
Asia. 

Lucerne  (or  Alfalfa)  oftenest  recommended  as  the  best. 


II — Parasitic  Diseases  of  Crops. 

1.     The  nature  and  effects  of  parasitic  fungi. 
'2,     The  Potato  Eot — its  history. 

a.     What  is  known  of  its  causes. 
5.     Proposed  remedies. 

c.  AH  unsatisfactory. 

d.  Proposed  ameliorations. 

3.  The  Grape  Mildew  of  Europe. 

a.  Its  history,  causes,  and  effects. 

b.  Its  remedies. 

4.  Eust  in  Wheat. 

a.  Natural  history  of  the  disease, 

b.  How  it  affects  the  crops. 
0.     No  remedy. 

d.     Proposed  methods  of  partial  amelioration  of  effects. 

5.  Smuts — their  history  and  effects, 

a.  Smut  in  Wheat, 

b,  Eemedies. 

In  addition  to  the  strictly  Agricultural  lectures,  two  lectures  were 
given  to  the  Engineering  classes  "On  the  Use  of  the  Barometer  in  the 
Determination  of  Heights,  as  employed  in  this  State  and  the  Eocky 
Mountains." 
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On  Coal  as  a  Raw  Material,  at  Berkeley  and  San  Francisco. 
The  Eocky  Mountains,  at  Berkeley  and  San  Francisco. 
The  Sierra  Nevada,  at  Berkeley  and  San  Francisco. 
The  Physical  Geography  of  the  Eastern  States,  at  Berkeley. 
Modern  Glaciers,  at  San  Francisco. 


EEPOET  OF  THE  SUPERINTENDENT  OF  GROUNDS. 

WORK   ON    THB   FARM   AND   GARDEN. 

The  Secretary  of  the  University,  Mr.  R.  E.  C.  Stearns,  who  is  made 
by  law  the  Superintendent  of  the  Grounds,  has  had  charge  of  this  work 
with  the  cooj^eration  of  the  Gardener,  Mr.  John  Ellis,  and  the  general 
approval  of  the  Committee  on  Grounds  appointed  by  the  Board.  The 
progress  of  the  out-door  work  has  been  as  follows: 

On  the  first  day  of  June,  eighteen  hundred  and  seventy-four,  work  in 
this  department  was  commenced,  and  has  been  pursued  with  energy. 

A  portion  of  the  grounds,  some  forty  acres,  dedicated  to  practical 
agriculture,  has  been  thoroughly  plowed,  graded,  and  otherwise  pre- 
pared, by  deep  trenching  and  working  over,  for  nursery  and  other  pur* 
poses. 

Two  propagating  houses  have  been  constructed,  and  were  ready  for 
use  in  the  latter  part  of  August,  eighteen  hundred  and  seventy  four, 
and  a  commodious  and  convenient  building  for  work-rooms,  with  suit- 
able benches  for  potting  and  handling  plants,  constructed,  with  storage 
arrangements  for  prepared  soil,  pots,  tools,  etc.,  and  a  suitable  office  for 
gardener,  and  sleeping  room  for  watchman. 

The  propagating  houses  are  of  the  dimensions  respectively  of  thirty 
by  twenty  feet  and  sixty  four  by  fifteen  feet,  and  in  the  rear  of  the  lat- 
ter is  a  laboratory  pertaining  to  said  houses,  sixty-four  feet  in  length 
by  twelve  feet  in  width;  these  buildings  are  arranged  so  as  to  facilitate 
the  work,  and  so  conveniently  placed  that  the  whole  is  easily  supervised 
by  the  gardener. 

The  propagation  of  plants  of  economic  value,  as  well  as  such  species 
as  are  more  particularly  required  for  the  purpose  of  illustrating  general 
botany  and  ornamenting  the  grounds,  in  pursuance  of  the  general  plan 
devised  by  Mr.  W,  H.  Hall,  was  at  once  commenced,  and  such  vegetable 
forms  as  are  valuable  to  the  pomologist,  and  necessary  to  illustrate  flori- 
culture and  arboriculture,  have  already  been  produced  in  large  numbers. 
The  entire  domain  belonging  to  the  University  includes  two  hundred 
acres,  sloping  to  the  west,  a  parallelogram  in  general  shape,  and  pre- 
senting quite  a  diversified  topography;  its  lower  portion  being  about 
two  hundred  feet  above  the  level  o"f  San  Francisco  Bay,  and  rising 
towards  the  east  into  hills,  the  summits  of  which  are  about  nine  hun- 
dred feet  above  the  sea  level.  Some  forty  acres  are  reserved  for  agri- 
cultural purposes  and  experiments,  and  the  remainder  to  illustrate  the 
principles  and  methods  of  landscape  ornamentation,, forestry,  botany, 
and  allied  studies. 

A  well  designed  and  convenient  barn,  thirty-six  by  forty-four  feet, 
and  a  story  and  a  half  in  height,  has  been  built,  and  the  principal  road 
jwhich  traverses  the  farming  grounds  has  been  marked  out  and  partly 
graded,  to  facilitate  the  farm  work. 
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The  propagating  houses  were  ready  for  use  on  the  twenty-second  of 
August,  since  which  date  ten  thousand  plants  of  twenty  species  of 
eucalyptus,  five  thousand  acacias  of  twenty-five  species,  two  hundred 
species  of  native  and  foreign  Coniferse,  also  numerous  rare  forms  pecu- 
liar to  Australasia,  South  and  Central  America,  and  elsewhere,  and 
many  species  of  textile,  medicinal,  and  other  economic  plants,  have  been 
produced.  We  may  mention  one  hundred  and  twelve  varieties  of  roses, 
thirteen  of  azaleas,  twelve  of  camellias,  six  of  magnolias,  for  orna- 
mental  purposes. 

The  planting  of  a  standard  orchard,  for  the  purpose  of  correcting 
the  nomenclature  of  the  fruits  already  in  cultivation,  and  for  furnish- 
ing hereafter  scions  and  plants  for  distribution  through  the  State,  as 
well  as  for  the  introduction  of  new  varieties  to  be  distributed  as  above, 
has  received  proper  consideration.  The  following  have  already  been 
planted,  and  it  is  our  intention  to  still  further  enlarge  the  list:  apples, 
one  hundred  and  forty-one  varieties;  Siberian  crab-apple,  fourteen  vari- 
eties; pears,  one  hundred  and  fifty -two  varieties;  cherries,  eighty-two 
varieties;  plums,  fifty- seven  varieties;  peaches,  eighty- nine  varieties; 
apricots,  twenty-two  varieties;  quinces,  two  varieties;  nectarines,  fifteen 
varieties;  grapes,  seventy -three  varieties;  blackberries,  seven  varieties; 
gooseberries,  eight  varieties;  currants,  eight  varieties;  raspberries, 
thirty-four  varieties;  strawberries,  thirty-five  varieties;  filberts,  three 
varieties;  asparagus,  one  variety;  rhubarb,  sixteen  varieties;  mulber- 
ries, six  varieties;  and  all  the  species  of  walnuts  and  chestnuts.  Wo 
have  also  procured  many  varieties  of  oranges,  lemons,  limes,  etc. 

Among  the  apples  are  nine  new  Russian  varieties,  and  the  peaches 
include  seventeen  of  Elvers*  new  seedlings. 

Our  thanks  are  due  to  many  friends  for  plants  and  seeds  of  desirable 
varieties,  both  of  ornamental  and  useful  plants,  especially  so  to  Mr. 
Regent  Bolander,  Mr.  S.  Nolan,  Dr.  A.  Kellogg,  Mr.  W.  J.  Fisher  (Nat- 
uralist  of  the  Tuscarora  Telegraph  Sounding  Expedition),  and  to  Dr. 
C.  L.  Anderson,  of  Santa  Cruz,  Cal.,  for  several  choice  species  of  wiK 
lows,  as  well  as  to  several  other  parties  who  have  presented  smaller 
lots. 

It  is  not  to  be  expected,  with  our  local  climate  and  soil,  that  all  the 
above  can  be  successfully  grown  at  Berkeley,  but  it  is  altogether  prob- 
able that  many  of  them  can  be  successfully  cultivated,  and  we  may  be 
able  to  add  more  or  less  to  the  number  of  useful  varieties  now  produced 
in  the  State. 


COLLEGE  OP  MECHANICS. 


GENERAL    STATEMENTS. 

Terms  of  Admission. — These  are  stated  on  a  previous  page. 

Object  op  this  Course. — This  College  educates  mechanical  engineers, 
machinists  (as  far  as  they  are  constructors  of  machinery),  and  others 
who  wish  to  devote  their  energies  to  such  technical  and  industrial  pur- 
suits as  involve  a  knowledge  of  machinery. 

Course  op  Study. — The  full  course  of  study  of  four  years  includes, 
like  the  other  scientific  colleges,  two  preliminary  years,  which  give  a 
general  literary  culture,  beside  the  requisite  mathematics. 
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The  two  advanced  years  give  as  much  of  the  Civil  Bogineering  Course 
as  may  be  found  necessary  for  the  purposes  of  this  College,  including 
Mathematics,  Physics,  and  Theoretical  Mechanics.  But  the  chief  object 
will  be  to  teach  Applied  or  Industrial  Mechanicsj  to  show  how  the 
forces  of  nature  are  employed  for  industrial  purposes;  and  to  discuss 
the  nature  of  the  different  constructions  of  machines  contrived  by 
human  ingenuity. 

Special  attention  is  given  to  Industrial  Drawing.  The  instruction  in 
this  department  is  directed  in  the  advanced  years  to  the  construction  of 
machinery  as  the  principal  object,  and  advances  as  the  instruction  in 
Applied  or  Industrial  Mechanics  advances. 

Special  Instruction  in  Applied  Mechanics — The  Course  of  Applied 
or  Industrial  Mechanics  during  the  third  and  fourth  years  is  as  follows: 

THIRD   TEAR. 

1.  Statics  OF  Solids:  General  principles  of  statics;  center  of  gravity; 
equilibrium  of  restrained  bodies  (elastic  and  rigid);  friction  and  rigidity 
of  chords;  application  of  the  principles  of  statics  to  resistance  of  mate- 
rial; neutral  surface  of  a  deflected  beam;  shearing  and  torsional  resist- 
ance; strength  of  pillars;  compound  resistance. 

2.  Dynamics  of  Solids:  Moment  of  inertia;  centrifugal  force;  re- 
strained  motion  under  the  influence  of  gravity;  impact. 

3.  Statics  of  Fluids:  Equilibrium  and  pressure  of  liquids;  buoyancy; 
molecular  action  of  water;  equilibrium  and  pressure  of  air. 

4.  Dynamics  of  Fluids:  General  principles  of  discharge;  influence 
of  contraction  and  friction;  flow  through  pipes;  influence  of  sudden 
change  in  cross  section;  discharge  under  variable  pressure;  discharge 
and  flow  of  air;  motions  of  fluids  of  varying  density;  reaction  and  im- 

pact.  .  1      o 

5.  Application  of  mechanics  to  statical  structures,  with  special  refer- 
ence  to  the  construction  of  machines. 

FOURTH   YEAR. 

General  introduction  to  the  application  of  mechanics,  power,  useful 
effect,  work. 

Prime  Movers:  Eecipients  for  animal  power,  and  that  of  water  and 
wind;  dynamometers;  animal  power;  application  of  hydraulics  to  the 
reception  and  discharge  of  water  (as  used  for  water-power);  vertical 
water-wheels;  horizontal  wheels  (turbines);  water-pressuro  engines; 
windmills. 

Heat,  Steam,  and  Steam  Engines:  Mechanical  equivalent  to  heat; 
properties  of  steam,  and  appliances  for  its  generation;  steam  engines; 
heat  engines  in  general,  and  their  efliciency. 

Elementary  Forms  of  Mechanism:  General  principles;  interposed 
mechanism  or  communicators;  wheel  work,  producing  motion  by  rolling 
and  wrapping  contact;  mechanism  for  modifying  motion;  screw;  camb; 
producing  motion  by  sliding  contact;  unusual  means  employed  for 
modifying  motion;  variable  motion  by  rolling  contact;  regulators  and 
accumulators  of  motion. 

Working  Machines — 

1.  Hoisting  and  transportation:  Lifting  jacks,  hydraulic  press,  hoists, 
hydraulic  hoists,  cranes,  pile  engine;  application  of  hoisting  machinery 
in  mining;  means  employed  for  raising  water. 
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2.  Transmission  of  air  by  heat,  compression  or  expansion,  inertia  and 
water. 

3.  Machines  employed  for  change  of  form:  Stamp  mills,  steam  and 
tilt  hammers,  and  so  forth. 

4.  Machines  used  in  the  arts  of  construction  and  for  domestic  pur- 
poses: Excavator,  dredging,  drilling,  and  punching  machines,  sawmills. 
riveting  machinefl,  and  so  forth. 

Books  Recommended  for  Eeference:  Eankine's  "Manual  of  Applied 
Mechanics,"  and  Weisbach's  Mechanics. 

SCHEDULE   OF  STUDIES. 

FOURTH,  OR   freshman    CLASS. 

First  Term. — Mathematics — Algebra;  French  or  German— (Begun); 
English — History  and  Structure  of  the  Language;  English  Composition; 
Terminology;  History;  Drawing— Free-hand;  Physiology— Lectures. 

Second  Term, — Mathematics — Geometry;  Chemistry — Ke citation  and 
Laboratory  Practice;  French  or  German;  English  Composition;  Ehet- 
oric;  Yocal  Culture;  History;  Drawing— Free-hand;  Phjsical  Geog- 
raphy— Lectures. 

THIRD,  OR   SOPHOMORE   CLASS. 

First  Term. — Mathematics — Trigonometry,  plane  and  spherical;  A.na. 
lytical  Geometry;  Chemistry;  Physics— Heat;  Botany:  French  or  Ger- 
man; English  Language — Minute  History  and  Structure;  English  Com- 
position; Mental  Philosophy;  Drawing — Free-hand  and  InduHtrial. 

Second    Term,- 
scri 
ProJ€ 

man;  English  Language  and  Literature— Study  of  Masterpieces;  Eing^ 
lish  Composition;  Drawing — Free-hand  and  Industrial. 

SECOND,  OR  JUNIOR  CLASS. 

First  Term, — Theoretical  and  Applied  Mechanics — Lectures  and  Exer- 
cises; Zoology;  Differential  and  Integral  Calculus;  German  or  French; 
History  of  English  Literature;  English  Composition;  Spanish  or  Ital- 
ian— (Optional  through  the  year);  Drawing — Industrial. 

Second  Term, — Theoretical  and  Applied  Mechanics— (Continued);  Me- 
chanics; Physics;  Zoology;  Geology;  Integral  Calculus  and  Calculus  of 
Yariations;  German  or  French;  History  of  English  Literature;  English 
Composition ;  Drawing — Industrial. 

FIRST,  OR  SENIOR  CLASS. 

First  T(3rm.--Theoretical  and  Applied  Mechanics — Lectures  and  Exer- 
cises; Theoretical  Astronomy;  Physics;  Geology;  German  or  French; 
Linguistics— Study  of  Language;  English  Composition;  Modern  His- 
tory— Lectures;  Moral  Philosophy — Lectures;  Drawing — Industrial; 
Spanish  or  Italian — (Optional  through  the  year). 

Second  Term.  —  Theoretical  and  Applied  Mechanics  —  (Continued); 
Physical  and  Practical  Astronomy;  Physics;  Geology  and  Mineralogy; 
German  or  French;    Linguistics;    English  Composition;  Logic;  Draw- 
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ing — Industrial;   Political  economy — Lectures;  Law — Lectures;  Thesis 
(Preparatory  to  graduation). 

Instructions  in  the  science  of  Mechanics  has  been  given  in  the  Uni- 
versity by  Professor  John  Le  Conte  since  eighteen  hundred  and  seventy, 
but  for  the  further  development  of  the  College  of  Mechanics,  two  new 
instructors  have  recently  been  appointed — Professor  Hesse  and  Pro- 
fessor Hoffmann;  the  former  to  give  instructions  in  Industrial  Mechanics, 
and  the  latter  in  Industrial  Drawing,  These  gentlemen  are  regarded  as 
qualified  in  a  high  degree  to  give  efficiency  to  this  part  of  the  Univer- 
sity. Professor  Hoffmann's  classes  are  already  well  organized,  and  he 
has  begun  a  collection  Ot  diagrams  and  models  which  will  prove  very 
helpful  in  his  work.  An  order  has  been  sent  to  Darmstadt  for  a  collec- 
tion of  Schroeder  models  illustrative  of  the  elements  of  mechanism,  to 
be  purchased  at  an  outlay  of  one  thousand  dollars,  and  their  arrival 
may  be  soon  expected. 

Professor  Hesse  began  his  service  after  the  work  of  the  year  was  so 
far  in  progress  that  it  was  not  easy  at  the  moment  to  organize  a  class 
for  his  instruction,  though  he  has  offered  to  give  special  instruction  to 
all  who  wish  it. 

In  the  meantime,  he  has  undertaken  to  make  an  investigation  which 
will  undoubtedly  have  a  vevy  important  bearing  upon  the  industries  of 
this  State — an  investigation  of  the  strength  of  the  timbers  which  are 
grown  upon  the  Pacific  Coast.  Accurate  information  is  very  much 
needed  on  this  subject  by  all  who  are  concerned  in  the  use  of  woods. 
In  order  to  devise  a  successful  mode  of  procedure,  a  meeting  was  held 
in  February  of  the  present  year,  which  was  attended  by  most  of  the 
scientific  professors  in  the  University,  and  by  several  well-known  en- 
gineers and  builders,  whose  pursuits  had  caused  them  to  pay  particular 
attention  to  the  character  of  the  woods  of  this  coast.  By  their  united 
suggestions,  a  plan  was  devised  for  the  collection  of  specimens,  and  for 
determining  accurately  the  circumstances  of  growth.  By  the  agency 
of  the  Central  Pacific  Eailroad  and  Wells,  Fargo  &  Co.,  these  specimens 
will  be  collected  from  every  part  of  the  State  and  brought  to  Oakland. 
Meanwhile,  Mr.  Hesae  is  engaged  in  the  construction  of  the  instruments 
by  which  the  woods  will  be  tested  The  results  of  this  w^i'^  will  be 
communicated  to  the  Legislature,  and  will  be  published  for  the  benefit 
of  all  who  are  engaged  in  any  department  of  construction. 

The  following  from  Professor  Hesse  will  give  an  idea  of  what  he  pro- 
poses to  do: 

"Having  been  intrusted  with  the  management  of  the  experimental 
inquiry  relating  to  the  w^oods  of  the  Pacific  slope,  I  deem  it  proper  to 
give  a  short  synopsis  of  the  progress  made  so  far,  and  of  my  aims  as  to 
its  ultimate  practical  value, 

**  I  am  justified  in  stating,  that  with  the  cooperation  of  the  Pacific 
Eailroad  Company  and  Wells,  Fargo  &  Co.,  and  the  Scientific  Depart- 
ment of  the  University  of  California,  results  can  be  obtained  more  com- 
prehensive, and,  I  hope,  more  thorough,  than  any  yet  produced  in  the 
East  or  in  Europe.  Our  slope  is  noted  for  the  variety  and  quality  of 
its  timber,  which  has  already  attracted  the  attention  of  the  manufac- 
turing interests  of  Europe,  and  a  knowledge  of  its  properties  will  not 
only  guide  the  manufacturer  in  its  selection,  but  lead  to  new  applica- 
tions. 

"  Circulars,  containing  questions  calculated  to  solicit  every  possible 
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kind  of  information,  have  been  printed  for  the  use  of  the  collectors. 
The  specimens,  consisting  of  entire  segments  of  the  trunk,  will  be 
forwarded  to  San  Francisco  to  undergo  the  process  of  seasoning.  This 
preparatory  work  will  naturally  extend  over  quite  a  period  of  time, 
during  which  the  tests  are  being  made  as  fast  as  the  specimens  can  be 
furnished.  The  students  will  assist  in  the  experimental  testa,  to  get 
accustomed  to  the  handling  of  instruments  for  experimental  inquiry. 

"At  present  I  have  been  engaged  in  the  construction  of  the  necessary 
apparatus  to  make  the  follovving  experiments: 

*'  I.  On  the  strength  of  direct  cohesion  of  the  fibres  of  wood. 
"IL  On  the  lateral  adhesion. 
"III.  On  the  transverse  strength, 

"The  mechanical  action  o£  the  strain,  which  takes  place  in  Test  I,  is 
by  far  the  simplest,  yet  the  most  difficult  to  submit  to  actual  experi- 
ments  in  wood.  And  it  is  to  some  extent  owing  to  this  circumstance 
that  so  little  agreement  is  found  in  the  experimental  results  obtained 
heretofore.  For  this  reason  it  has  been  my  especial  aim  in  the  con- 
struction of  the  af)paratus  to  remove  all  the  objectionable  features 
which  might  prevent  the  obtaining  of  a  reliable  result.  The  main  points 
which  claimed  my  attention  in  this  connection  have  reference: 
"  L  To  the  influence  of  vibration  during  the  test. 
**2.  To  the  necessity  of  applying  the  strain  in  the  direct  line  of  the 
fibres  and  in  the  mathematical  axis  of  the  body  to  be  tested. 

"3.     To  adapt  the  apparatus  to  the  testing  of  the  lateral  adhesion  of 
the  fibres  of  the  wood. 

"I  am  confident  in  stating  that  the  plan  I  have  adopted  completely 
covers  these  points. 

"The  drawings  are  now  in  the  hands  of  the  pattern-makers,  and  I 
look  to  the  completion  of  the  test  machine  in  a  very  short  time. 

"  I  may  mention  here,  that  I  attach  great  importance  to  the  Test  II, 
for  the  following  reasons: 

"The  recognized  formula  for  transverse  strength  is  probably  correct 
only  for  that  material  which  presents  the  same  cohesive  strength  in 
every  direction,  as  is  generally  found  in  homogeneous  substances.  In 
most  woods  we  find  a  very  different  condition.  The  lateral  cohesion  is 
often  one  twentieth  or  less  of  the  direct  cohesion  of  the  fibres.  The 
established  formula,  which  measures  the  resisting  force  directly  by  the 
breadth,  the  square  of  the  depth,  and  inversely  by  the  length,  is  based 
on  theoretic  considerations,  embracing  only  direct  cohesion  and  com- 
pression, and  assumes  that  lateral  cohesion  is  sufficient  to  resist  the 
resultant  shearing  forces.  I  doubt  the  correctness  of  such  general 
assumption,  and  believe,  moreover,  that  the  elasticity  of  the  wood,  under 
the  action  of  forces  parallel  to  the  fibres  (shearing  forces),  ought  to  be 
separated  in  the  formula. 

**  I  have  for  this  reason  consulted  the  tests  which  were  made  by  Buffon, 
under  the  auspices  of  the  French  Grovernmeut,  as  to  the  transverse 
strength  of  oak  of  various  dimensions,  and  by  far  the  most  valuable 
ever  made,  both  as  respects  the  number  and  the  size  of  the  pieces  of 
timber  on  which  they  were  made. 

**  Now,  if  the  old  formula  is  correct,  the  constants  computed  from 
each  of  the  above  mentioned  experiments  ought  to  approximate  the 
total  average  result.  But  I  found  that  these  coefficients  decreased  rapidly 
with  an  increase  of  the  ratio  of  the  depth  with  the  length  of  beam, 
which  seems  practically  to  bear  out  the  above  assertion. 

"  I  am  at  present  engaged  in  the  investigation  of  the  distributed  forces. 
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to  establish,  if  possible,  that  relation  above  mentioned,  and  if  successful, 
the  results  obtained  from  experiments  can  be  applied  so  as  to  produce  a 
more  reliable  result — a  point  of  great  practical  utility." 

The  following  circular  has  been  issued  in  regard  to  this  investiga- 
tion: 

^^Tlie  University  of  California,  with  the  generous  cooperation  of  rail- 
road engineers,,  and  others  practically  interested  in  the  investigations, 
proposes  to  make  a  thorough  examination  of  the  timbers  grown  and 
used  on  the  Pacific  Coast — especially  for  the  purpose  of  ascertaining 
their  strength,  durability,  and  adaptation  to  various  industrial,  engi- 
neering, architectural,  mechanical,  and  manufacturing  purposes. 

"The  result  of  these  investigations  will  be  reported  to  the  Legisla- 
ture, and  published  for  the  benefit  of  the  people  in  this  State  and  at  a 
distance.  Thfe  suggestions  and  cooperation  of  scientific  and  practical 
men  will  be  greatly  appreciated, 

"By  the  agency  of  the  Central  Pacific  Eailroad  Company,  Southern 
Pacific  Eailroad  Company,  and  Wells,  Fargo  &  Co.,  specimens  will  be 
collected  and  brought  to  the  University.  The  mechanical  tests  will  be 
made  by  F.  G.  Hesse,  Oakland,  Professor  of  Industrial  Mechanics,  and 
be  will  be  assisted  in  other  departments  of  the  investigation  by  the  Pro- 
fessors of  Botanj',  Agriculture,  Chemistry,  Physics,  and  Engineering. 

"In  connection  with  this  work,  the  collections  of  the  University  in 
Economic  Botany  and  Vegetation  will  be  increased.  Interesting  speci- 
mens for  the  Museum  are  solicited.  Communications  on  the  subject 
may  be  addressed  to  the  Secretary  of  the  University. 

"NOTES    TO    ACCOMPANY   EACH    SPECIMEN. 

"No. 

"  Collector's  name. 

"Date  when  cut. 

"Name  of  Tree— Common  and  local,  [If  several  names  are  known, 
mention  them.] 

"Botanical. 

"  PiiACE  where  grown — State,  county,  altitude.  [Near  summit,  or  foot 
of  mountain,  and  on  what  side.] 

"Whether  native  growth  or  cultivated. 

"  Whether  isolated  or  surrounded  by  other  trees  of  the  same  kind;  if 
otherwise,  state  what  kind  of  trees. 

"Exposure. 

"  Nature  of  soil,  moist  or  dry. 

"Knowledge  of  the  durability  of  wood. 

"General  condition  of  the  tree,  height,  age,  health,  or  soundness. 

"Directions  for  Cutting — Cut  segments  of  the  trunk  ^ve  feet  long; 
one,  from  five  to  ten  feet  above  ground,  according  to  size  of  tree;  an- 
other in  middle,  and  one  near  top.  Collect  foliage,  branches,  and  fruit 
(including  acorns,  cones,  seeds,  etc.),  to  ascertain  the  botanical  name. 
Mark  on  each  piece  the  number  of  the  tree  (corresponding  with  the 
label),  the  collector's  name,  and  whether  cut  above  ground,  at  the 
middle,  or  top;  and  also  the  north  point  of  compass.  Include  forest 
trees,  acclimated,  and  second  growth." 
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COLLEGE     OF    MINING. 

This  department  has  recently  been  organized  under  the  direction  of 
Professor  Ash  burner,  and  its  plans  will  be  developed  as  rapidly  as  pos- 
sible. During  the  coming  year,  Dr.  Becker  will  instruct  in  Metallurgy, 
and  Professor  Hilgard  will  form  a  class  in  Mineralogy,  and  this  will  be 
In  addition  to  the  instructions  given  as  heretofore  by  the  Professors  Le 
CJonte,  Eising,  and  others. 

terms   op  admission. 

The  requirements  are  the  same  as  for  the  other  scientific  colleges,  and 
are  stated  on  a  previous  page. 

course   op  instruction. 

The  course  of  instruction  occupies  four  years,  leading  to  the  degree  of 
Bachelor  of  Philosophy  in  the  College  or  Course  of  Mining.  Students 
who  desire  to  receive  the  degree  of  Mining  Engineer  must  continue  their 
studies  for  two.  years  more,  and  must  exhibit  to  the  Faculty  satisfactory 
evidence  of  their  power  to  apply  in  actual  work  the  knowledge  they 
have  acquired. 

During  the  first  two  years  of  undergraduate  work,  the  studies  of  the 
course  are  the  same  as  those  of  the  other  scientific  colleges  in  the  Uni- 
versity of  California,  During  the  last  two  years  the  attention  is  directed 
chiefly  to  Chemistry,  Metallurgy,  Geology,  Mineralogy,  and  Engineering, 
though  the  study  of  modern  languages  is  also  kept  up.  The  scientific 
studies  are  taught,  as  far  as  possible,  with  reference  to  their  applica- 
tion in  mining,  and  the  entire  work  of  the  last  two  years  is  overlooked 
by  the  Professor  of  Mining,  under  whose  special  guidance  the  mining 
students  come. 

Opportunities  are  afforded  to  the  class  to  visit  some  of  the  industrial 
establishments  of  San  Francisco,  and  they  are  encouraged  to  extend 
their  visits  to  mining  and  metallurgical  works  at  a  distance, 

A  prize  of  fifty  dollars  is  offered  for  proficiency  in  this  department  of 
study,  by  the  Professor  of  Mining. 

The  laboratories  for  work  in  Chemistry  and  Metallurgy  are  new, 
extensive,  and  well  furnished.  They  afford  excellent  opportunities  for 
becoming  proficient  in  Assaying  and  Analytical  Chemistry. 

Aside  from  the  laboratories  in  connection  with  the  Colleges  of  Agri- 
culture and  Chemistry,  which  are  well  equipped  in  every  respect,  special 
laboratories,  with  furnaces,  have  been  esiDecially  fitted  up  for  practical 
instruction  in  metallurgical  operations  in  the  College  of  Mining, 

The  engineering  instruments  and  the  phj'^sical  apparatus  are  also  of 
the  best  kind. 

SCHEDULE     OF    STUDIES. 

fourth,  or  freshman  class. 

First  Term — Mathematics — Algebra  ;  French  or  English  (Begun); 
English — History  and  Structure  of  the  Language  (Hadley);  English 
Composition;  Terminology;  History;  Drawing  —  Free-hand;  Physi- 
ology— Lectures. 

Second  Term, — Mathematics — Geometry;  Chemistry — Recitation*  and 
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laboratory  practice;  French  or  German;  English  Composition;  Khet- 
oric;  Vocal  Culture;  History;  Drawing — Free-hand;  Physical  Geogra- 
phy— Lectures. 

THIRD,    OR    SOPHOMORE   CLASS. 

First  Term. — Mathematics — Trigonometry,  plane  and  spherical,  Ana- 
lytical Geometry;  Chemistry;  Physics — Heat;  Botany;  French  or  Ger- 
man; English  Language  — Minute  History  and  Structure  (Earle); 
English  Composition;  Drawing — Free-hand  and  Industrial. 

Second  Term, — Mathematics — Analytical  Geometry  completed;  Survey- 
ing and  Irrigation;  Chemistry;  Phj'sics;  Mechanics;  Zoology;  French 
or  German;  English  Language  and  Literature — Study  of  Masterpieces; 
English  Composition;  Drawing — Free-hand  and  Industrial. 

sfccOND,    OB  JUNIOR   CLASS. 

First  Term. — Land  and  Mine  Surveying  and  Leveling;  Drawing  of 
Plans  and  Mines;  Chemistry;  Mechanics;  Zoology;  Differential  and 
Integral  Calculus;  German  or  French;  History  of  English  Literature; 
English  Composition;  Mental  Philosophy;  Spanish  or  Italian  —  (Op- 
tional through  the  year). 

Second  Term. — Drawing  of  Mining  Machinery  and  Furnaces;  Chemis- 
try; Mechanics;  Physics;  Zoologj^;  Geology;  Integral  Calculus  and 
Calculus  of  Variations;  German  or  French;  History  of  English  Litera- 
ture; English  Composition. 

FIRST,    OR    SENIOR   CLASS. 

First  7erm.  —  Metallurgy;  Mineralogy;  Analytical  Chemistry,  and 
Laboratory  Work;  Industrial  Mechanics;  Theoretical  Astronomy; 
Physics;  Geology;  German  or  French;  Linguistics — Study  of  Lan- 
guage; English  Composition;  Drawin-g — Mines  and  Machinery;  Modern 
History — Lectures;  iloral  Philosophy — ^Lectures;  Spanish  or  Italian — 
(Optional  through  th0  year). 

Second  Term. — Metallurgy;  Mineralogy;  Analytical  Chemistry  and 
Laboratory  Work;  Industrial  Mechanics;  Physical  and  Practical  As- 
tronomy; Physics;  Geology;  German  or  French;  Linguistics;  English 
Composition;  Logic;  Drawing — Mines  and  Machinery;  Political  Econ- 
omy— Lectures;  Law — Lectures;  Thesis — (Preparatory  to  graduation). 

The  large  collections  of  Eocks,  Minez'als,  and  Ores  in  the  Museum, 
which  is  particularly  rich  in  material  of  this  class,  will  be  of  great 
value  to  the  students  in  this  College;  and  from  the  numbers  of  speci- 
mens, in  many  cases,  duplicates  can  be  spared  for  assaying  or  analysis. 

During  the  past  Academic  year  instruction  was  commenced  in  this 
College  by  means  of  a  course  of  lectures  on  the  useful  metals,  by  Dr. 
George  F.  Becker,  graduate  of  the  Eoyal  School  of  Mines,  Berlin. 

The  following  subjects  were  discussed:  1.  Metallurgy  as  a  Science. 
2.  Fuel,  Eefractory  Material,  and  Furnaces,  3.  Lead.  4.  Copper. 
5,  Mercury.     6.  Silver.     7.  Gold,     8.  Zinc.     9.  Iron.. 
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COLLEGE    OF    EN.GINEERING. 

SPECIAL   STATEMENTS. 

Terms  op  Admission. — These  are  given  on  a  previous  page. 

Object  of  this  College. — The  object  of  this  College  is  to  give  thor- 
ough instruction  in  those  studies  which  pertain  to  the  profession  of  a 
Civil  Engineer.  To  a  very  considerable  extent  these  studies  are  like- 
wise preliminary  to  the  profession  of  an  Architect.  They  are  also  ser- 
viceable to  ail  who  wish  proficiency  in  the  application  of  Mathematics 
and  Physics,  either  with  reference  to  teaching  or  to  other  pursuits. 

The  Course  of  Study. — The  full  course  of  study  includes  two  pre- 
liminary years,  in  which  are  given  not  only  the  requisite  mathematics, 
but  many  branches  of  general  literary  culture,  the  same  as  in  the  other 
scientific  colleges;  and  also  two  advanced  years,  in  which  the  engineer- 
ing and  mathematical  studies  predominate.  In  the  advanced  years 
instruction  is  also  given  to  the  students  of  this  College  in  Physics, 
Geology,  Zoology,  and  in  certain  literary  branches,  including  Modern 
Languages,  History,  and  Political  Economy,  with  the  intention  of  pro- 
moting, as  far  as  can  be  done  in  the  limited  time,  professional  excellence 
and  intellectual  culture. 

The  Special  Instruction  in  Engineering  begins  with  the  Surveying 
Course,  including  Land  Surveying,  Leveling,  Topographical  Surveying, 
Hoad  and  Eailroad  Survejnng  and  construction,  with  computations  of 
earthwork  requii4'ed  by  excavations,  tunnels,  and  embankments.  A  lib- 
eral amount  of  time  is  allowed  for  exercise  in  the  field,  and  the  use  of 
instruments,  such  as  the  compass,  level,  field  transit,  plane-tablie,  etc., 
and  in  the  working  up  and  plotting  of  field  notes.  Topographical 
drawing  and  map-making  are  taught  in  connection  with  this  part  of 
the  course.  During  the  pj^st  year  an  accurate  topographical  survey 
has  been  made,  by  the  class,  of  the  grounds  immediately  surrounding 
the  University  buildings.  This  will  be  mapped  by  them,  and  the  work 
continued  by  successive  classes  till  the  entire  tract  is  accurately  plotted. 
The  use  of  the  Aneroid  and  Mercurial  Barometers  is  discussed,  and 
practice  given  in  the  determination  of  heights,  etc. 

Journeys  over  the  adjacent  roads  are  made  for  the  purpose  of  con- 
structing  itineraries,  and  of  measuring  and  estimating  distances  by  the 
eye  alone,  or  with  the  ordinarily  available  means  of  assistance.  Sketches 
will  be  made  of  the  surrounding  country;  directions  of  hill  ranges, 
streams,  etc.,  will  be  taken  as  the  basis  of  reconnaissance  maps. 

Students  proficient  in  this  course  will  be  well  fitted  to  undertake  the 
work  of  Field  Engineer. 

In  the  fourth  year  of  the  course,  the  characteristics  and  properties  of 
the  varions  building  materials,  wood,  stone,  iron,  steel,  mortar,  mastic, 
etc.,  their  strengths,  uses,  and  different  methods  of  employment  in 
structures,  are  discussed.  The  laws  governing  the  construction  of 
works  of  masonry,  including  foundations  in  dry  and  wet  soils,  and  under 
•w^ater,  stone  bridges,  dams,  sewers,  culverts,  and  retaining  walls,  are 
acquired.  ' 

Problems  relating  to  the  more  difficult  constructions  of  masonry, 
such  as  groined,  cloistered,  askew,  and  rampant  ai*ches,  domes  and  walls 
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bounded  by  warped  surfaces,  etc.,  are  solved,  and  by  means  of  them 
working  plans  are  drawn. 

The  principles  and  practice  of  framing,  bridge  and  truss  building,  and 
the  construction  of  estimates  and  working  plans,  are  investigated,  and 
the  preparation  of  a  careful  thesis,  on  some  topic  in  Engineering,  select- 
ed or  approved  by  the  Professor  of  Engineering,  terminates  the  under- 
graduate course,  leading  to  the  Degree  of  Bachelor  of  Philosophy 
(Ph.  B.) 

A  practical  bearing  is  given  to  the  instruction  of  this  year  by  the 
solution  of  interesting  problems  connected  with  the  subjects  taught;  by 
visits  to  important  structures,  completed  or  in  process  of  construction, 
which  are  accessible. 

The  beautifully  varied  nature  of  the  grounds  at  and  about  the  Uni- 
versity,  affords  the  finest  field  for  practice  in  the  various  kinds  of  sur- 
veying; the  department  is  well  supplied  with  the  necessary  instruments, 
models,  drawings,  and  maps,  used  in  such  instruction,  and  will  avail 
itself  of  a  generous  gift  of  a  citizen  of  Oakland,  to  further  increase 
its  collection. 

Advanced  or  post  graduate  students,  from  this  or  other  institutions, 
desirous  of  the  degree  of  CivJ  Engineer  (C.  E  )  will,  in  a  two-j^ears' 
course,  complete  their  investigalions  of  the  subjects  before  enumerated, 
and  will  also  take  up  the  subjects  of  Geodetic  and  Hydrographic  Sur- 
vej^s,  mapping  of  extensive  tracts  of  countrj^  canals,  drainage,  irriga- 
tion; river,  lake,  harbor,  and  seacoast  improvements;  analyses  and  dis- 
cussions of  the  most  remarkable  and  exemplifying  engineering  struc- 
tures, solutions  of  practicable  problems,  and  preparation  of  original 
plans  and  estimates. 

The  completion  of  this  part  of  the  course  will  enable  the  student  to 
pursue  any  branch  of  the  wide  field  of  Civil  Engineering 

Visits  to  Places  a^d  Objects  of  !^pecial  Interest  to  Engineees. — 
It  is  the  intention  of  the  Professor  of  Engineering,  from  time  to  time, 
as  opportunity  offers,  to  accompany  his  classes  to  places  and  objects  of 
special  interest  to  Engineers.  Among  the  works  visited,  or  to  be  vis- 
ited, are  the  following: 

The  fortificalions  of  earthwork  and  of  masonry  in  or  near  the  San 
Francisco  Harbor. 

The  shops  for  preparing  artificial  stone. 

Q'he  wood  preserving  works. 

Eoiiing  mills  and  foundries. 

Offices  of  Civil  and  Military  Engineers. 

United  States  Government  buildmgs  in  San  Francisco. 

California  Dry  Dock. 

United  States  Navy  Yard  at  Mare  Island. 

McAdam  and  other  i^oads  in  process  of  construction,  stone  quarries, 
and  stone-breaking  machines. 

Golden  Gate  Park. 

Spring  y alley  Waterworks  and  Eeservoirs. 

Acknowledgments  from  the  University  are  due  to  the  officers  and 
Superintendents  of  the  places  visited,  for  their  kindness  and  politeness 
in  admitting  students,  and  describing  and  explaining  to  them  the  various 
objects  and  processes  seen. 
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SCHEDULE    OF    STUDIES. 

FOURTH,    OR   FRESHMAN   CLASS. 

First  Term.'-MiithematieB-^A\gehv2i;  French  or  Ge r man-- f Begun V- 
Enghsh-^History  and  Structure  of  the  Language;  English  ConTposil 
tion;    Terminology;   History;  Drawing— Freehand;   Physiology— Lee - 

Second  rem.— Mathematics— Geometry;  Chemistry— (Recitations  and 
laboratory  practice);  French  or  German;  English  Composition;  Rheto- 
ric;  Vocal  Culture;  History;  Drawing— Freehand;  Physical  Geog- 
raphy— Lectures.  .  ^ 

THIRD,    OR    SOPHOMORE    CLASS. 

^iVs^/jTem.— Mathematics- Trigonometry,  plane  and  spherical— Ana- 
lytical Geometry;  Chemistry;  Physics— Heat;  Botany;  French  or 
German;  English  Language— Minute  History  and  Structure:  English 
Composition;  Drawing— Freehand  and  Industrial. 

Second  7Vm.— Mathematics— Analytical  Geometry  completed;  De- 
scnptive  Geometry  (Shades,  Shadows,  Linear  Perspective,  Isometric 
Projection-);  Chemistry;  Phj^sics;  Mechanics;  Zoology;  French  or  Ger- 
man; Knghsh  Language  and  Literature— Study  of  Masterpieces;  Enff- 
Jish  Composition;  Drawing— Freehand  and  Industrial. 

SECOND,    OR   JUNIOR    CLASS, 

First  Tern.— Land  Surveying,  Leveling,  and  Topography;  Engineer- 
ing  Drawing;  Mechanics;  Zoology;  Differential  and  Integral  Calculus: 
German  or  French;  History  of  English  Literature;  English  Composi- 
tion;  Mental   Philosophy;   Spanish  or  Italian— (Optional  through  the 

Second  T^erm.— Road  and  Railroad  Surveying  and  Building— Geodesy 
and  Reconnaissances;  Engineering  Drawing;  Mechanics;  Physics;  Zool- 
ogy;  Geology;  Integral  Calculus  and  Calculus  of  Variations;  German 
or  J^rench;  History  of  English  Literature;  English  Composition. 

FIRST,    OR   SENIOR   CLASS. 

First  rem.— Properties  of  Budding  Materials;  Engineering  Drawing- 
Theoretical  Astronomy;  Physics;  Geology;  German  or  French;  Lin- 
guistics— fetudy  of  Language;.  English  Composition;  Modern  History- 
Lectures;  Moral  Philosophy— Lectures;  Spanish  or  Italian  (Optional 
throuiJfh  the  year"!.  ^    ^ 
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paratory  to  graduation). 

Many  additions  to  the  apparatus  and   instruments  requisite  in  this, 
College  have  been  purchased  during  the  past  year. 
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COLLEGE     OF     CHEMISTEY. 

SPECIAL   STATEMENTS, 

'    Terms  of  Admission. — The  requirements  are  stated  on  a  previous 

Objects  of  this  College.— The  course  of  instruction  in  the  College 
of  Chemistry  is  designed  for  those  who  wish  to  become  professional 
chemists,  either  as  teachers  and  investigators,  or  as  metallurgists,  as- 
sayers,  and  manufticturers  in  chemical  industries;  and  also  for  those 
who  wish  to  become  expert  chemists  preparatory  to  the  pursuit  of  medi- 
cine, pharmacy,  mining,  etc. 

The  students  of  the  Colleges  of  Agriculture,  Mining,  etc.,  have  also 
the  advantages  of  the  Chemical  Laboratory,  but  give  a  less  amount  ot 
time  to  laboratory  work  than  those  who  are  especially  enrolled  in  the 
College  of  Chemistry.     Elementary  instruction  is  also  given  to  literary 

students.  ,        ^  o  • 

The  Course  of  Study.— The  full  course  of  study  of  four  years  in- 
cludes the  same  preliminary  instructions  as  are  given  in  the  other 
scientific  colleges,  except  that  in  the  third  term  of  the  second  year  the 
student  may  take  Surveying  or  Crystallography  in  place  of  Descriptive 
Geometry.  It  includes,  also,  during  the  third  and  fourth  years,  instruc- 
tions  in  Physics,  Geology,  Zoology,  and  in  certain  literary  branches, 
including  Modern  Languages,  History,  and  Political  Economy. 
The  special  teaching'in  Chemistry -may  be  thus  describe: 
Instruction  is  given  in  general  and  theoretical  chemistry  by  lectures, 
recitations,  and  laboratory  practice.  This  course  extends  through  three 
terms— one  in  Freshman  year  and  two  in  Sophomore  year— and  em- 
braces the  elements  of  inorganic  and  organic  chemistry.  Students, 
after  making  themselves  familiar  with  the  dota^s  of  experiments,  are 
required  to  repeat  the  same  in  the  laboratory  for  elementary  chemistry. 
An  advance  course  of  lectures  will  be  given  to  students  of  the  Junior 
and  Senior  classes,  in  general  and  theoretical  chemistry.  This  course 
will  embrace  a  discussion  of  the  general  principles  of  the  science,  and 
their  application  to  analytical  and  metallurgical  chemistry,  and  to  min- 
eralogy. 

The  chemical  laboratories  will  be  open  daily  for  instruction  \n  ana- 
lytical chemistry.  -n    •     i    ^      *u 

The  course  of  instruction  in  qualitative  analysis  will  incluae  tne 
analysis  of  simple  and  complex  substances  in  the  wet  way,  their  anal- 
ysis  by  the  use  of  the  blow  pipe  and  flame  reactions,  and  the  determina- 
tion  of  minerals  with  the  blow-pipe.  Students  will  be  required  to  keep 
a  careful  record  of  their  work,  and  to  submit  the  same  Lo  the  inspection 
of  the  Professor.  Upon  passing  a  satisfactory  examination  in  qualita- 
tive analysis,  students  may  pass  to  the  quantitative  laboratory. 

in  the  quantitative  laboratory  instruction  will  be  given  in  the  quanti- 
tative  gravimetric  analysis  of  simple  and  complex  salts,  minerals,  ashes 
of  plants,  mineral  waters,  etc.j  in  volumetric  analysis,  including  acid- 
imetry,  alkadimetry,  chlorimetry,  etc.;  in  organic  analysis;  in  gas  anal- 
ysis; in  the  preparation  from  inorganic  and  organic  compounds,  and  m 
the  carrying  out  of  original  investigations. 

Students  taking  the  course  of  chemistry  will  be  expected  to  spend  at 
least  tifteen  hours  a  week  in  the  laboratory  during  Junior  year,  and 
twenty  hours  a  week  during  Senior  year. 
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Every  opportunity  possible  is  made  use  of  to  give  instruction  in  those 
branches  of  chemistry  which  have  a  practical  application  to  the  arts. 

For  example,  a  room  for  the  study  of  photography,  in  connection 
with  the  chemical  laboratory,  will  be  opened  as  soon  as  the  necessary 
apparatus  can  be  supplied. 

Pra6tical  instruction  in  electro  metallurgy  will  be  given  to  such 
students  as  desire  it. 

Students  in  Agriculture  will  receive  special  instruction  in  the  analysis 
of  manures,  including  the  determination  of  phosphoric  acid  and  nitro- 
gen, etc. 

So  far  as  practical,  students  will  be  employed  in  the  preparation  of 
chemicals  used  in  the  laboratories;  the  object  being  to  give  them  as 
much  practice  in  manufacturing  chemistry  as  is  possible. 

Special  training  in  the  analysis  of  mineral  waters  will  be  given  to  such 
of  the  advanced  students  in  chemistry  as  may  desire  it. 

Careful  lists  of  vvaste  products,  minerals,  ete.,  which  may  be  utilized, 
will  be  kept,  and  students  instructed  in  methods  of  saving  them. 

Special  Students  in  Chemistry, — The  advantages  of  the  laboratory 
and  lectures  are  open  not  onlj'-  to  those  who  pursue  a  full  course  of 
instruction,  but  to  those  who  wish  for  a  shore  period  to  pursue  some 
special  course,  or  carry  on  some  special  investigation.  It  should,  how- 
ever, be  understood,  that  this  permission  is  not  designed  to  furnish  a 
means  of  escape  from  regular  courses  of  study,  but  is  for  the  benefit  of 
persons  who  are  already  somewhat  advanced  in  knowledge,  and  who 
desire  to  become  acquainted  with  modern  chemistry, 

YisiT  to  Chemical  Establishments. — It  is  the  intention  of  the  Pro- 
fessor of  Chemistry  to  encourage  the  students  to  visit  the  various 
chemical  and  metallurgical  works  of  the  vicinity,  so  far  as  this  is  prac- 
tical. 

The  Chemical  Laboratory. — The  Chemical  Laboratoiy,  at  Berkeley, 
has  been  fitted  up  at  a  large  expense,  and  in  accordance  with  the  best 
experience  of  European  and  American  laboratories.  There  are  two 
main  rooms,  an  upper  and  a  lower  room.  The  former  is  intended  for 
quantitative  analysis  and  original  investigations,  and  has  accommoda- 
tions for  thirty -two  students.  Adjacent  to  it  are  the  laboratory  and 
study  of  the  Professor  of  Chemistry,  the  balance  room,  and  the  fusion 
room.  The  lower  room  is  intended  for  quantitative  analysis,  and  has 
also  accommodations  for  thirty- two  students  Adjacent  to  it  is  a  room 
for  the  instruction  of  literary  and  other  students  in  elementary  chemis- 
try.    The  laboratories  are  open  daily,  including  Saturdays. 

Charge  for  Chemicals. — Students  may  be  supplied  with  the  neces- 
saiy  apparatus  for  chemical  analysis  from  the  laboratory.  This  will  be 
charged  to  them,  and  may  be  returned  to  the  laboratory  if  uninjured.- 
Students  will  provide  themselves  with  platinum  ware  and  weights. 

A  charge  is  made  for  chemicals  used  in  chemical  analysis.  Students 
needing  assistance,  who  are  able  and  willing  to  render  service  in  return 
for  chemicals,  can  make  application  to  the  Professor. 

SCHEDULE    OF    STUDIES. 


FOURTH,    OR   FRESHMAN    CLASS. 

First    Term, — Mathematics — Algebra;    French   or   German   (Begun); 
Eugiish-^Hist'ory  and  Structure  of   the  Language  (Hadley);  English 
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Composition;  Terrain ology;  History;  Drawing — Freehand  and  Instru- 
mental; Physiology — Lectures. 

Second  Term, — Mathematics — Geometry;  Chemistry — (Eecitations and 
laboratory  practice);  French  or  German;  English  Composition;  Ehet- 
orie;    Vocal  Culture;   History;,  Drawing;    Physical  Geography — Lec- 


tures, 


THIRD,    OR    SOPHOMORE   CLASS. 


First  Term. — Mathematics — Trigonometry,  plane  and  spherical,  Ana- 
lytical Geometry;  Chemistry;  Physics — Heat;  Eotany;  French  or  Ger- 
man; English  Language — Minute  History  and  Structure  (Earle);  Eng- 
lish Composition;   Drawing. 

Second  Term, — Mathematics;  Descriptive  Geometry;  Siarvej'ing  and 
Irrigation;  Chemistry;  Physics;  Mechanics;  Zoology;  French  or  Ger- 
man; English  Language  and  Literature — Study  of  Masterpieces;  Eng- 
lish Composition;  Drawing. 

SECOND,    OR   JUNIOR   CLASS. 

First  Term. — Inorganic  Chemistry — Lectures;  Analytical  Chemistry; 
Mechanics;  Zoology;  Differential  and  Integral  Calculus  (Optional);  Ger- 
man or  French;  History  ot  English  Literature;  English  Composition; 
Mental  Philosophy;  Spanish  or  Italian  (Optional  thi*ough  the  year); 
Drawing  (Optional  through  the  year). 

Second  Term. — Inorganic  Chemistry — Lectures;  Analytical  Chemistry; 
Mechanics;  Phj'sics;  Zoology;  Geo]ogy;  Integral  Calculus  and  Calculus 
of  Variations  (Optional);  French  or  German;  History  of  English  Liter- 
ature; English  Composition. 

FIRST,   OR   SENIOR   CLASS. 

First  Term. — Organic  Chemistry — Lectures;  Analytical  Chemistry; 
physics;  Geology;  Astronomy;  French  or  German;  Linguistics — Study 
of  Language;  English  Composition;  Modern  History — Lectures;  Moral 
Philosophy — Lectures;  Spanish  or  Italian  (Optional  through  the  year). 

Second  Term. — Organic  Chemistry — Lectures;  Analytical  Chemisti'y; 
Physics;  Geology;  Mineralogy;  French  or  German;  Linguistics;  Eng- 
lish Composition;  Logic;  Political  Economy — Lectures;  Law — Lectures; 
Thesis  (Preparatory  to  graduation). 

Many  improvements  in  and  additions  to  the  Chemical  Laboratories 
and  the  implements  used  therein,  have  been  made  since  the  last  report. 


COLLEGE    OF    LETTEKS, 


SPECIAL   STATEMENTS. 


Objects. — The  College  of  Letters  maintains  two  courses;  one  of  them 
corresponding  to  the  classical  course  with  which  the  public  are  familiar; 
and  the  other  giving  prominence  to  the  modern  languages,  history,  and 
literature.  The  former,  which  is  known  as  ''the  Classical  Course," 
leads  to  the  traditional  degree  of  Bachelor  of  Arts;  the  latter,  which  is 
known  as  "the  Literary  Course,"  leads  to  the  degree  of  Bachelor  of 
Philosophy.     In  both  these  courses  a  liberal  amount  o^  time  is  bestowed 
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opon*the  principles  of  modern  science.  The  students  attend  the  lec- 
tures on  Botany,  Zoology,  Geology,  Chemistry,  Mechanics,  and  Physics. 
They  are  also  carried  through  the  study  of  Mathematics,  so  as  to  be- 
come acquainted  with  Algebra,  Geometry,  and  Analytical  Geometry. 

One  or  the  other  of  these  two  courses  will  be  found  adapted  to  those 
who  desire  to  la}^  a  broad  foundation  of  literary,  historical,  and  scien- 
tific culture  as  a  basis  for  further  professional  study.  Those  who  expect 
to  become  teachers,  will  notice  the  adaptation  oV  these  courses  to  their 
future  vocation, 

THE    CLASSICAL    COURSE. 

Terms  of  AdiMission. — The  terms  of  admission  to  the  Classical  Course 
are  as  follows; 

Candidates  must  pass  a  satisfactory  examination  in  the  same  studies 
as  candidates  for  the  Colleges  of  Science,  and  in  the  foU owing  additional 
studies:  Latin  Grrammar,  including  prosody;  Caesar,  four  books;  Virgil^ 
Eclogues,  and  six  books  of  the  ^neid;  Cicero^  six  orations;  Greek  Gram- 
mar,inclading  prosody;  JiCenophon's  Anabasis^ three  books;  Homer's  Iliad, 
two  books  (omitting  the  catalogue).  After  eighteen  hundred  and  sev- 
enty-five, the  requisition  in  Virgil  will  be  increased  by  the  addition  of 
the  Georgics,  and  that  in  the  Anabasis  to  four  books.  For  the  latter, 
equivalents  will  be  accepted  from  Goodwin's  Greek  Eeader. 

Some  practice  in  Latin  composition  is  very  important.  The  study  of 
Greek  composition  is  also  strongly  recommended  to  those  who  are  pre- 
paring for  this  course.  After  eighteen  hundr>ed  and  seventy-five,  candi- 
dates  will  be  examined  in  the  first  twenty-six  lessons  of  Allen's  Latin 
Composition,  and  in  Jones*  Greek  Composition;  or  in  their  equivalents. 

Candidates  for  advanced  standing,  whether  from  other  Colleges  or  not, 
in  addition  to  the  preparatory  studies,  are  examined  in  those  already 
pursued  by  the  classes  which  they  propose  to  enter. 

Applicants  should  be  at  least  sixteen  years  of  age,  and  bring  satisfac- 
tory testimonials. 

Outline  of  the  Course. — An  outline  of  the  course  may  thus  be 
given : 

In  Latin,  the  authors  read  are  Livy  (History),  Horace  (Odes,  Epis- 
tles, and  Satires),  Cicero  (on  Old  Age,  on  Friendship,  on  Oratory,  the 
Oration  for  Cluentius,  and  Select  Orations),  Plautus  (Captives),  Ter- 
ence (Andria),  Tacitus  (Life  of  Agricola,  and  other  selections),  Juvenal 
(Satires),  and  Quintilian  {on  Oratory). 

In  Greek,  the  student  will  read  in  Homer*s  Odyssey,  in  Heredotus 
(History),  Plato  (Phsedo,  Apology,  Crito),  Xenophon  (Memorabilia  of 
Socrates),  in  Thucydides  (History),  ^schylus  (Prometheus  Bound), 
Sophocles  (Antigone),  Euripides  (Alcestis),  Demosthenes  (Oration  for 
the  Crown,  and  Select  Orations),  Aristophanes  (the  Frogs). 

In  Latin,  the  Grammars  of  Allen  and  Gre enough  and  of  Hark n ess 
are  used,  with  reference  to  Madvig's.  The  first  named  is  recommended 
to  beginners.  Hadley^s  Greek  Grammar  and  Goodwin's  Greek  Gram- 
mar are  used.  The  latter  is  recommended  to  preparatory  classes. 
Equivalent  portions  of  Goodwin's  Greek  Eeader  may  be  substituted  for 
the  parts  of  the  Anabasis  and  the  Iliad  required  for  admission,  lAcU 
dell  and  Scott's  Greek  Lexicon,  and  Andrews'  or  White's  Latin  Lexicon, 
are  also  recommended. 

All  the  instruction  in  Latin  and  Greek  aims  to  bring  out  the  relations 
of  those  languages  to  our  own. 
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Prominence  is  given  in  the  classical  course  to  such  works,  preceptive 
or  illustrative,  as  bear  on  the  art  of  public  speaking. 

Latin  and  Greek  prose  composition  receive  attention  during  the  first 
two  years. 

Other  studies  are  Ancient  and  Modern  History  (including  the  His- 
tory of  Civilization),  the  English  Language,  with  constant  practice  in 
Composition,  English  Literature,  Ehetoric,  Logic,  Mental  and  Moral 
Philosophy,  German,  and  French. 

Students  in  this  course  pursue  the  study  of  Mathematics  through 
Algebra,  Geometry,  Analytical  Geometry,  Surveying,  and  Mechanics. 

In  Science,  they  pursue  the  studj^  of  Physics.  Botany,  Zoology,  Geol- 
ogy, Chemistrj^  Mineralogy,  and  Astronomy. 

There  are  courses  of  lectures  on  English  and  Ancient  Literature, 
Greek  and  Eoman  Geography,  Mythology  and  Archasology,  Greek  Pol- 
itics, Political  Economy,  Physical  Geography,  and  Law. 

SCHEDULE    OF    STUDIES. 

CLASSICAL    COURSE. 


FOUKTH,  OB   FRESHMAN   CLASS. 

First  Term — Latin — Livy,  Latin  Composition;  Greek— Homer's  Odys- 
sey, Herodotus;  Mathematics — Algebra;  English  Language — History 
and  Structure  (Had ley);  Ancient  History — Lectures;  Written  Transla- 
tions; Lectures  on  Phj^siology;  Physical  Geography  of  the  Mediterra- 
nean Countries — Lectures;  Greek  and  Ho  man  Geographj^ — Lectures. 

Second  Term — Latin — The  Odes  and  Epistles  of  Horace;  Greek — Her- 
odotus continued,  the  Pheedo  of  Plato,  Greek  Composition;  Mathemat- 
ics— Algebra  completed,  Geometrj-;  English  Composition;  Ehetoric  ; 
Vocal  Culture;  Ancient  History — Lectures;  The  Classical  Side  of  Eng- 
lish— Lectures. 

THIRD,    OR    SOPHOMORE    CLASS, 

First  Term — Latin — Cicero,  De  Senectute,  De  Amicita,  Select  Ora- 
tions, Extemporaneous  Translations,  Latin  Compositions;  Greek — Mem- 
orabilia of  Xenophon  — Thueydides — Greek  Composition  ;  French — 
(Begun);  English  Language — History  and  Structure;  {Barle);  English 
Composition  ;  Mathematics — Geometry,  completed  ;  Physics — Heat ; 
Botany;  Latin  Authors — Lectures  on  those  already  studied. 

Second  Term — Latin — The  Captives  of  Plautus~tho  Andria  of  Ter- 
ence; Greek — Thueydides,  continued — the  Apology  of  Plato;  French; 
ICngUsh  Language  and  Literature — Study  of  Masterpieces  ;  English 
Compogition;  Mathematics — Trigonometry,  plane  and  spherical;  Phy- 
sics; Mechanics;  Zodlogy;  Greek  Authors — Lectures  on  those  already 
studied. 

SECOND,   OR  JUNIOR   CLASS. 

First  Term — Latin— -The  Ars  Poetica  of  Horace — the  Agricola  of 
Tacitus — ^Ex  tempo  ran  ecus  Translations  ;  Greek — The  Prometheus  of 
^schylus — the  Crito  of  Plato;  German  (Begun);  French;  Plistory  of 
English  Literature;  English  Composition;  Mental  Philosophy;  Mechan- 
ics ;  Zodlogy ;  Surveying;  Spanish,  Italian,  or  Hebrew — (^Optional 
through  the  year);  Greek  aqd  Eoman  Mythology — Lectures. 

Second  2Vrm— Latin— The  Satires  of  Horace— Juvdnal;    Greek— the 
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Antigone  of  Sophocles — the  Alcestis  of  Euripides;  German;  French; 
History  of  English  Literature;  English  Composition;  Mechanics;  Phy- 
sics; Zoology;  Geology;  Chemistry — Lectures;  Analytical  Geometrj''; 
Greek  and  Roman  Archaeology — Lectures. 

FIRST,   OR    SKNIOR    CLASS. 

First  Term — Latin — Cicero  and  Qu  in  til  i  an,  in  Ke  Hogg's  *'Ars  Orato- 
ria;"  Greek — Demosthenes  on  the  Crown;  Linguistics — Whitney's  Lan- 
guage and  the  Study  of  Language;  English  Composition;  History  of 
Civilization;  Moral  Philosophy — Lectures;  Physics;  Geology;  Astron- 
omy; Ancient  Literature — Lectures. 

Second  Term — Latin — Cicero  pro  CI  u  en  tie;  Greek — Select  Orations; 
German;  Linguistics — Study  of  Language;  English  Composition;  Logic; 
Political  Economy — Lectures  and  Discussions  ;  Physics;  Geology  ; 
Law — Lectures;  Greek  Politics — Lectures;  Thesis — (Preparatory  to 
graduation). 

THE    LITERARY    COURSE, 

T^RMS    OF   ADMISSION. 

The  terms  of  admission  to  the  Literary  Course  are  the  same  as  for 
the  Colleges  of  Science,  and  are  stated  on  a  previous  page.  In  addition, 
it  is  expected  that  the  applicant  will  exhibit  a  proficiency  in  some  lan- 
guage besides  the  English.  Latin  is  strongly  recommended;  and  a  defi- 
ciency in  this  language  must  be  made  up  during  the  course.  After 
eighteen  hundred  and  seventy-six,  preparation  in  Latin  will  be  a  condi- 
tion of  entrance. 

OUTLINE   OF   THE   COURSE, 

An  outline  of  this  course  maj''  thus  be  given: 

During  the  first  two  years  the  Literary  Course  is  almost  identical 
with  the  first  two  years  of  the  Scientific  Course.  French  or  German  is 
studied  in  the  first  year,  and  both  languages  in  the  second  year.  Alge- 
bra,  Geometrj',  and  Analytical  Geometry,  are  also  studied.  The  study  of 
Botany,  Zoology,  and  Natural  Philosophy  is  pursued.  Those  who  have 
not  already  become  acquainted  with  Latin,  are  expected  in  the  first  two 
years  to  acquire  a  knowledge  of  it.     Special  attention  is  paid  to  Drawing. 

Under  the  head  of  English  Literature,  special  attention  will  be  given 
in  the  last  two  years  to  written  exercises  in  the  various  departments  of 
literary  efib rt — such  as  Forensic  Disputes,  Criticisms,  and  Ee views, 
Philosophical  Essays,  etc.  Journalistic  training  will  be  aided  by  the 
sUidy  of  the  periodical  press,  both  at  home  and  abroad,  and  by  practice 
in  the  direction  of  magazine  and  leading  articles,  the  discussion  of  cur- 
rent events,  questions  of  public  policy,  and  the  like.  Opportunities  will 
be  afforded  in  the  last  year  of  the  course  for  practical  culture  in  such 
departments  of  literature  as  the  special  taste  or  purpose  of  the  student 
may  require. 

The  text  books  specified  in  the  following  schedule  are  indications  of 
the  character  of  the  works  to  be  used  in  connection  with  the  course. 
They  may  not  alwaj^s  be  taken  up  in  the  order  named,  nor  be  made  the 
basis  of  daily  recitations. 

Scientific  Studies  are  pursued  through  the  course.     In  this,  more  than 
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in  any  of  the  other  courses,  the  Modern  Languages,  History,  and  Liter- 
ature receive  particular  attention. 

rOURTH,  OR  TRBSHMAN  CLASS. 

First  Term. — English  Language — History  and  St.ructure  (Had ley); 
Composition — Description,  Narration;  Mathematics — Algebra;  French 
or  German — (Begun);  Chemistry — Text- book  and  laboratory;  The  Cul- 
ture of  the  Intellect — Lectures;  Terniinology;  History — Lectures; 
Physiology;  Drawing — Free  hand  and  Instrumental. 

LATIN. 

Students  who  enter  this  course  without  a  knowledge  of  Latin,  will  be 
required  to  study  it  during  the  first  two  years. 

Second  Term, — Rhetoric;  Composition — Exposition,  Argument;  Math- 
ematics— Algebra,  Geometry;  French  or  German;  Chemistry — Text- 
book and  laboratory;  History — Lectures;  Lectures  on  Books;  Physical 
Geography — Lectures;  Drawing. 

THIRD,    OR   SOPHOiMORE   CLASS. 

First  Term — English  Language — History  and  Structure  (Earle); 
Composition — Exposition  and  Argument,  Imaginative,  etc.;  Mathe- 
matics— Geometry;  French;  German;  Ph3^sic8;  Chemistry — Lectures 
and  laboratory;  i3otany — Lectures;  Library  Work,  with  Lectures; 
Drawing. 

Second  Term. — English  Language  and  Literature — Study  of  Master- 
pieces; Composition — Account  of  books  read,  historical  investigations, 
etc.;  Mathematics — Trigonometry;  French;  German;  Physics;  Chem- 
istry— Lectures  and  laboratorj^;  Zoology — Lectures:  Latin  Authors 
(with  Classical  Course) — Lectures;  Drawing. 

SECOND,    OR   JUNIOR   CLASS. 

First  Term — Anglo  Sax  on  Grammar;  History  of  English  Literature; 
Composition — Literary  Biogi'apliy,  Sketches,  prose  or  verse,  etc.;  Men- 
tal Philosophy;  Mathematics — Surveying;  German;  French;  Spanish 
or  Italian  (optional);  Greek  and  Koman  Mythology — Lectures;  Consti* 
tutional  History;  Zoology — Lectures;  Mechanics. 

Second,  Term, — Anglo  Saxon  and  Early  English  Literature;  History  of 
English  Literature;  Composition — Character  Studies,  Literary  Criticism, 
etc.;  Mental  Philosophy;  Mathematics — Analytical  Geometry;  German; 
French;  Spanish  or  Italian — (Optional);  Greek  and  Koman  Archaeol- 
ogy— Lectures;  Zoology;    Geology;  Mechanics. 

riRST,    OR    SENIOR   CLASS. 

First  Term — English — Select  Prose;  Composition-^Special — Investiga- 
tions— Political  -Esthetics,  Philosophical;  Linguistics — Whitney's  Lan- 
guage and  Study  of  Language;  Ancient  Literature — Lectures;  History 
of  Civilization — Guizot,  Bryee,  Freeman,  etc.;  Political  Economy — Lee* 
tures  and  Discussions;  Moral  Philosophy — Lectures;  German — Select 
Authors;  French — Select  Authors;  Spanish  or  Italian — (Optional);  As- 
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tronomy;    Geology — Lectures;    Physics — Lectures;    Mathematics — Dif- 
ferential and  Integral  Calculus — (Optional). 

Second  Term — English — Select  Poetry;  Composition — Philosophical, 
Literary,  Oratorical;  Logic;  History — Comparative  Politics  (Freeman) — 
Maine^s  Ancient  Law,  Hadley's  Eoman  Law;  Literary  Art  —  Lec- 
tures; Comparative  Language — Lectures;  Social  Science — Lectures  and 
Discussions;  German — Select  Authors,  History  of  Literature;  French — 
Select  Authors,  History  of  Literature;  Physics — Lectures;  Lectttres 
on  Law;  Mathematics — Differential  and  Integral  Calculus — (Optional); 
Thesis — (Preparatory  to  graduation). 

PUBLIC  LECTURES. 

Since  the  organization  of  the  University,  special  efforts  have  been 
put  forth  by  the  authorities  to  awaken  an  interest  in  the  work  of  the 
University,  by  means  of  public  lectures  upon  scientific  subjects.  In 
addition  to  the  voluntary  work  of  the  various  professors,  who  have 
been  called  upon  from  time  to  time  to  go  to  the  different  towns  in  the 
State,  one  qIl  the  professors,  the  Professor  of  Agriculture,  was  in- 
structed by  the  Regents  to  go  about  the  State,  and  deliver  lectures  on 
the  subjects  to  which  he  was  specially  devoted;  and  for  six  successive 
years  a  course  of  public  lectures  has  been  given  every  Winter  in  San 
Francisco,  at  the  rooms  of  the  Mechanics'  Institute,  by  various  mem- 
bers of  the  Facult3^ 

An  assembly  of  the  students  of  all  departments  is  held  on  every  Fri- 
day afternoon — at  which  announcements  and  instructions  of  general 
interest  are  communicated.  The  various  professors  and  instructors  in 
their  turn  have  given  lectures  on  these  occasions,  and  not  infrequently 
gentlemen  who  are  not  connected  with  the  University  have  been  invited 
to  lecture.  This  appointment  has  been  found  quite  acceptable  to  the 
friends  of  the  University  and  of  the  students,  who  avail  themselves  of 
this  oj^portunity  to  visit  Berkeley. 

The  Regents  of  the  University  made  arrangements  during  the  session 
of  eighteen  hundred  and  seven ty-four~five,  for  the  delivery  at  Berkeley 
of  various  special  lectures  upon  subjects  relating  to  the  Useful  Arts, 
and  Historical  and  Literary  subjects. 

These  lectures  were  in  addition  to  the  systematic  and  prolonged  in- 
struction given  to  the  classes,  by  the  Professors  in  Agriculture,  Geology, 
Physics,  Mechanics,  Chemistry,*  Engineering,  and  other  branches  of 
study. 

These  special  lectures  were  opened  to  all  who  wished  to  attend  them, 
whether  members  of  the  University  or  not,  and  were  largely  attended. 

Many  of  the  lectures  were  reported  in  the  San  Francisco  Bulletin^ 
Mining  and  Scientific  Press,  and  the  Bural  Press,  as  well  as  in  other 
papers. 

Professors  Becker,  Bessey,  and  Brewer  also  lectured  on  Saturday 
evenings  before  the  Mechanics'  Institute,  in  San  Francisco,  under  the 
auspices  of  the  University. 

LECTURES    ON    THE   USEFUL   ARTS. 


Lectures  on  the  Useful  Metals,  by  Dr.  George  F.  Becker. 

On  Mining  as  a  Profession,  by  William  Ash  burner. 

On  the  Science  of  Mechanics,  by  Frederick  G.  Hesse. 

On  Industrial  or  Mechanical  Drawing,  by  John  D.  Hoffmann. 
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On  Carniverons  Plants,  bj  Professor  C.  E.  Beesey,  of  the  Iowa  Agri- 
cultural College. 

On  Wheat,  by  Horace  Dhvis,  Esq.,  of  San  Francisco. 

On  the  Timbers  in  Common  Use,  by  Professor  C.  E.  Bessey,  of  the 
Iowa  Agricultural  College. 

On  Coal  as  a  Raw  Material,  by  Professor  W.  H.  Brewer,  of  the  Shef- 
field Scientific  School  of  Yalo  College. 

LECTURES    ON   LITERARY  AND   HISTORICAL    SUBJECTS. 

On  the  Study  of  Modern  Languages,  by  P,  Pioda,  Professor  of  Modern 
Languages. 

On  the  Study  of  English,  by  E,  R.  SiH,  Professor  of  English. 

On  the  Study  of  Spanish,  by  C.  F.  Gompertz,  Instructor  in  Spanish. 

On  Schiller's  "Song  of  the  Bell,"  by  A.  Putzker,  Instructor  in  Ger- 
man. 

On  the  Crimean  War  (in  French),  by  G.  de  Kersaint-Gily,  Instructor 
in  French. 

On  Gesture  Language,  by  Professor  Wilkinson,  Principal  of  the  Cali- 
fornia Institution  for  the  Deaf,  Dumb,  and  Blind,  Berkeley. 

On  the  History  of  Explorations  of  the  Rocky  Mountains,  by  W.  H. 
Brewer,  Professor  in  Yale  College. 


LECTURES    ON    OTHER    SUBJECTS. 

The  Sierra  Nevada  Mountains,  by  Professor  W.  H.  Brewer. 

The  Physical  Geography  of  the  Eastern  States,  by  Professor  W.  H. 
Brewer. 

On  Natural  History  and  the  Theory  of  Evolution,  by  Professor  E.  S. 
31orse,  of  Bowdoin  (/ollege. 

Modern  Glaciers  (in  San  Francisco,  only),  by  Professor  W.  H.  Brewer. 

In  addition  to  the  foregoing,  lectures  were  delivered  by  Honorable  F. 

F.  Low  (late  United  States  Minister  in  China),  Eev,  Charles  Kingsley 
(Canon  of  Westminster),  President  Miner  (ot  Tufts  College),  Eev.  Dr. 

G.  B.  Bacon,  and  Dr.  W.  P.  Gibbons. 

It  should  be  borne  distiuctly  in  mind  that  it  is  not  supposed  these 
lectures  will  in  any  way  supersede  the  systematic  instruction  which  is 
^iven  by  the  permanent  professors,  nor  that  they  are  as  useful  to  the 
students  as  the  instruction  of  their  ordinary  and  regular  teachers;  but 
that  while  the  staff  of  the  University  is  so  small,  it  is  an  advantage  to 
strengthen  it  by  calling  in  from  time  to  time  gentlemen  who  have"  been 
interested  in  various  specialties. 

FIELD    EXCURSIONS. 

The  first  of  a  series  of  proposed  field  excursions  ocou'-red  during  the 
Spring  recess,  and  was  placed  in  charge  of  Professor  Joseph  Le  Conte. 

The  Eegents  agreed  to  pay  the  expense  of  transportation  and  forage, 
and  to  furnish  such  necessary  equipment  as  the  University  could  sup- 
ply. A  report  from  the  officer  in  charge  and  of  his  assistant.  Instructor 
Hawkins,  has  beeu  made  to  the  office  and  properly  filed. 

Professor  Le  Conte  says;  '*!  have  no  hesitancy  in  saying  that  the 
young  men  acquired  really  valuable  knowledge."  The  reports  have 
been  published  m  full  in  the  student's  paper,  The  Berkeleyan, 
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As  the  expense  incurred  for  this  highly  important  field  instruction  is 
small,  the  Eegents  will  encourage  the  same  to  a  reasonable  extent. 


COLLEGE   OF  MEDICINE. 

Clinical  Instruction. — In  connection  with  the  lectures  there  have 
been  established  a  Medical  and  Surgical  Clinic,  a  Clinic  of  Diseases  of 
the  Eye  and  Ear,  a  Clinic  of  Diseases  of  Women,  and  an  Obstetrical 
Clinic  at  the  City  and  County  Hospital,  where,  throughout  the  course, 
diseases  in  all  their  varieties  and  stages  may  be  studied  at  the  bedside. 

A  patient  is  placed  in  charge  of  a  senior  student,  and  by  him  exam- 
ined, a  diagnosis  and  prognosis  given,  together  with  his  views  of  treat- 
ment in  the  presence  of  the  class;  after  which,  all  errors  of  investiga- 
tion, conclusion,  or  suggestion  in  treatment  are  corrected,  with  such 
remarks  upon  the  subject  as  may  be  pertinent  to  practical  medicine,  etc. 

Every  student,  thus  detailed,  is  expected  to  keep  a  complete  history 
of  the  case,  in  due  form,  for  his  own  and  lecturer's  use. 

Clinical  Lectures  will  be  given  on  Monday,  Wednesday,  and  Friday 
of  each  week,  on  Practice  of  Medicine,  Surgery,  Special  Pathological 
Anatomy,  Physical  Diagnosis,  Auscultation  and  Percussion,  Diseases  of 
Women,  and  Diseases  of  the  Eye  and  Ear,  at  the  College. 

The  Surgical  Clinic  is  under  the  direction  of  Professor  Toland. 

The  Medical  Clinic,  under  Professor  Bates. 

The  Obstetrical  Clinic,  and  the  Clinic  of  Diseases  of  Women,  under 
Professor  Cole. 

The  Clinic  of  Diseases  of  the  Eye  and  Ear,  under  Professor  Marti- 
nache. 

The  Museum. — The  Museum  oi  the  College  has  recently  received 
large  accessions  to  its  collection  of  wet  and  dried  preparations,  in  the 
various  departments,  together  with  extensive  additions  in  wax  and 
papier  mac  he,  fitted  for  illustrating  the  Lectures. 

Special  Branches  of  Study. — The  following  branches  are  annually 
taught.  Principles  and  jPractice  of  Medicine,  Anatomy,  Physiology, 
Surgery,  Chemistry,  Materia  Mediea,  Clinical  Surgery,  Clinical  Medicine, 
Pathology,  Midwifery,  Diseases  of  Women  and  Children,  Medical  Jui'is- 
prudence,  Clinical  Diseases  of  Women,  Clinical  Midwifery,  OphthuK 
mology.  Otology,  and  Hygiene. 

Principles  and  Practice  of  Medicine. — It  will  be  the  aim  of  the 
lecturer  in  this  department  to  impart  to  the  student  the  most  important 
practical  knowledge,  to  present  in  his  lectures  a  summary  of  those  facts 
and  principles  which  are  embraced  in  the  practice  of  medicine  at  the 
present  time,  and  which  furnish  the  only  safe  guide  to  the  medical  man. 

He  will  endeavor  to  give  a  faithful  description  of  diseases,  their 
etiology,  symptoms,  diagnosis,  prognosis,  lesions,  and  treatment.  Ho 
will  convey  to  the  student  a  knowledge  of  the  pathological  changes 
which  occur  in  diiferent  diseases,  by  means  of  plates,  various  prepara- 
tions, and  by  recent  specimens  of  diseased  parts,  A  medical  clinic  will 
also  be  given  at  the  City  and  County  Hospital,  where  the  student  will 
have  an  opportunity  of  testing,  by  the  evidence  of  his  senses,  those  facts 
and  principles  which  have  been  taught  in  the  lecture-room.  Every 
eflbrt  will  be  made  to  impart  practical  instruction  in  the  diagnosis  and 
treatment  of  diseases. 
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Especial  attention  will  be  given  to  the  diagnosis  of  diseases  of  the 
chest,  by  auscultation  and  percussion. 

Chemistry. — All  important  principles  in  chemistry  will  be  illustrated 
by  means  of  suitable  philosopliical,  chemical,  and  other  apparatus,  for 
that  purpose,  and  facts  and  theories  will  be  presented  in  a  clear  and 
comprehensive  manner. 

Toxicology  will  receive  that  careful  attention  which  its  medico-legal 
importance  demands. 

Physioljgy. — The  lectures  in  this  department  will  embrace  a  consid- 
eration of  both  general  and  special  physiology,  including  all  that  has 
been  developed  through  the  microscope,  up  to  the  present  time,  and  will 
be  illustrated  by  the  largest  and  most  complete  series  of  colored  draw- 
ings in  the  United  States,  prepared  expressly  for  these  lectures* 

These  drawings  have  been  furnished,  and  are  designed  to  convey  to 
the  mind  of  the  student,  ideas  which  it  is  impossible  to  communicate  by 
language  alone. 

When  expedient  the  microscope  will  be  used  for  illustrating  important 
facts  and  principles,  and  the  student  will  not  only  receive  instruction  in 
theory,  but  in  the  means  of  arriving  at  facts  in  this  important  science. 

Anatomy. — The  lectures  on  Anatomy  are  fully  illustrated  by  prepara- 
tions (wet  and  dried)  and  by  the  cadaver. 

The  Dissecting  Eoom  has  been  entirely  refitted  and  furnished  so  as  to 
facilitate  the  prosecution  of  the  study  of  Practical  Anatomy,  and  will 
be  constantly  supplied  with  an  abundance  of  material. 

Surgery. — Instructions  in  this  department  embrace:  First — A  regular 
course  of  lectures  on  the  principles  and  practice  of  surgery.  Second — 
Demonstrative  surgery  upon  the  cadaver;  and  Third — A  thorough 
clinical  course,  including  diseases  of  the  genito- urinary  apparatus,  at 
the  County  Hospital  and  College  building. 

Obstetrics. — In  this  course  there  will  be  no  lack  of  effort  to  bring 
every  thing  pertaining  to  this  department  as  clearly  and  practically 
before  the  mind  of  the  student  as  the  present  state  of  the  science  will 
admit. 

The  lectures  will  be  amply  illustrated  by  colored  drawings,  many  of 
which  have  been  taken  from  nature,  and  also  by  wet  preparations.  The 
different  operations  in  obstetrics  will  be  performed  upon  a  manikin,  and 
the  student  will  be  instructed  and  i^r^icticed  in  the  use  of  obstetrical 
instruments,  besides  enjoying  the  opportunity  of  visiting  the  Lying-in- 
Hospital  and  applying  to  practice  principles  which  have  been  taught  in 
the  lecture-room. 

Materia  Medica  and  Pharmacy. — It  will  be  the  aim  of  the  Professor 
of  Materia  Medica  to  bring  before  the  class  all  that  is  of  importance, 
and  bears  the  impress  of  truth,  connected  with  this  department,  in  such 
a  manner  as  to  be  readily  comprehended  by  the  student. 

The  lectures  will  be  illustrated  by  colored  drawings,  by  the  exhibition 
of  the  various  medicinal  substances  in  the  use  at  the  time  describing 
them,  and  by  demonstrating  their  reactions  and  eonibinations, 

Kecent  plants  will  be  presented  and  described,  when  expedient,  par- 
ticularly those  which  are  indigenous  to  our  soil,  of  which  there  are 
many  varieties  scattered  over  this  vast  region,  possessing  great  thera- 
peutic  value,  a  knowledge  of  which  is  indispensable  to  the  practitioner 
of  medicine  in  this  country. 

Diseases  of  Women, — This  department,  which  has  mad©  within  the 
past  few  years  such  rapid  strides  towards  thorough  development,  and 
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which  has  recently  received  so  much  attention  at  the  hands  of  the  Pro- 
fession, will  bo  fuUy  taught,  both  didi^ctically  and  clinically. 

MEDioAii  Jurisprudence  and.  Mental  Diseases. — The  lectures  in  this 
department  will  exhibit  the  principles  of  legal  medicine  and  the  duties 
of  medical  men  as  experts  in  giving  testimony  in  Courts  of  justice,  and 
in  the  examination  of  medico-legal  questions;  will  embrace  a  view  of 
insanity,  suicide,  infanticide,  legitimacy,  poisoning,  death  and  injury 
from  violence,  feigned  sickness,  duties  of  Coroners,  and  other  topics  of 
practical  importance,  whether  to  the  student  of  medicine  or  of  law; 
together  with  a  thorough  course  on  the  various  diseases  of  the  mind,  so 
common  in  this  State. 

Opthalmology  and  Otology. — The  great  and  growing  importance  of 
Diseases  of  the  Ej'e  and  Ear,  and  the  extensive  discoveries  and  improve- 
ments recently  made  in  those  departments,  have  led  to  the  establish- 
ment of  a  Professorship  of  Opthalmology  and  Otology.  The  students 
will  have  frequent  opportunities  of  witnessing  operations  of  different 
kiwds,  particularly  on  the  ^y^^  and  will  be  instructed  in  the  use  of  the 
Opthalmoscope  and  other  instruments,  in  the  diagnosis  and  treatment 
of  the  diseases  of  these  organs.  For  this  purpose  a  proper  room  has 
been  specially  furnished  and  fitted,  and  the  students  will  be  taught  their 
use  practically. 

Kequirements  and  Regulations. — The  examinations  will  be  so  ar- 
ranged as  to  permit  the  commencement  for  conferring  degrees  to  be 
hei<i  early  in  November. 

The  candidate  must  be  of  good  moral  character,  and  at  least  twenty- 
one  years  of  age. 

He  must  have  attended  two  full  courses  of  lectures  in  some  regular 
and  recognized  medical  school,  one  of  wtiich  shall  have  been  in  this 
College,  and  he  must  exhibit  his  tickets^  or  other  sufficient  evidences 
thereof,  to  the  Dean  of  the  Faculty. 

He  must  have  studied  medicine  for  not  less  than  three  years,  and  have 
attended  at  least  one  course  of  practical  anatomjMu  the  dissecting  room, 
and  one  course  of  clinical  instruction  in  an  institution  approved  by  the 
Faculty. 

He  must  present  to  the  Dean  of  the  Faculty  a  thesis  or  dissertation 
upon  some  medical  subject,  in  his  own  handwriting  and  of  his  own  com* 
position  j  and  exhibit  to  the  Faculty,  at  his  examination,  satisfactory 
evi<lence  of  his  professional  attainments. 

Fees. — The  aggregate  fees  for  tickets  to  all  the  lectures  during  the 
regular  teim,  including  instruction  at  the  various  hospitals,  will  be  one 
hundred  and  thirty  dollars.  Tickets  for  one  or  any  number  of  the  de- 
partments of  instruction  may  be  had  separately. 

The  matriculation  fee  is  five  dollars,  to  be  paid  but  once. 

The  graduation  fee  is  forty  dollars. 

The  dissecting  fee  is  ten  dollars. 

Beneficiaries. — For  the  purpose  of  assisting  meritorious  young  men, 
the  Faculty  will  receive  annually  a  limited  number  of  beneficiaries,  who 
will  be  required  to  \^n.y  fifty  dollars  each  towards  the  support  of  the  in- 
stitution, together  with  the  matriculation  lee. 

Tho.'^e  who  are  desirous  of  availing  themselves  of  this  foundation, 
must  present  to  the  Dean  of  the  Facultj^as  earlj  as  possible,  satisfac- 
tory evidence  showing  them  to  be  of  good  moral  character  and  of  ap- 
propriate elementary  education,  and  so  circumstanced  as  to  require  this 
assistance. 

Spring,  or  Preliminary  Course. — The  Faculty,  with  the  view  to  in- 
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creasing  the  facilities  for  tnedical  instruction,  without  additional  cost  to 
the  student,  will  deliver  annually  a  gratuitous  preliminary  course  of 
lectures  upon  subjects  of  importance,  commencing  on  the  first  of  J^eb- 
ruary,  and  continuing  till  the  commencement  of  the  regular  course. 
Attendance  upon  this  course  is  particularly  desirable,  inasmuch  as  the 
topics  treated  of  will  be  such  as  it  will  be  impossible  to  reach  in  the 
regular  course,  and  hence  will  enable  the  Professors  to  treat  exhaust- 
ively  their  respective  subjects,  , 

Books  of  Eeference.— Anatomy:  Gray's  Anatomy  and  Wilsoo  s  An- 

^  Physiology:  Dalton's  Physiology,  Draper's  Human  Physiology,  Flint's 

Physiology. 

GhemibUy:  Towne's  Chemistry,  by  Bridges.  ^ 

Materia  Medica:  Biddle's  Materia  Medica,  Wood's  Materia  Medica, 
Still's  Materia  Medica,  and  United  States  Dispensatory. 

Surgery:  Erichsen's  Science  and  Art  of  Surgery,  Gross  System  ot 
Surgery,  H.  H.  Smith's  Operative  Surgery.  ^   »,  j.  . 

Principles  and  Practice  of  Medicine:  Flint's  Practice  of  Medicine, 
Aitken's  Practice  of  Medicine,  and  Bennett's  Practice  of  Medicine. 

Clinical  Medicine:  Tanner's  Clinical  Medicine,  Da  Costa's  Medical 
Dia2:nosis,  and  Loomis'  Physical  Diagnosis.  „    t^  .    '»   , 

Obstetrics  and  Diseases  of  Women  and  Children:  Bedford  s  Principles 
and  Practice  of  Obstetrics,  Scanzoni's  Diseases  of  Women,  Thomas 
Diseases   of   Women,    trim's   Uterine    Surgery,   Simpson's   Diseases   of 
Women,  and  West  on  Diseases  of  Children.  ,^  ,,  ,  m 

Ophthalmology  and  Otology:  Troelsch  on  the  Bar,  Wells  Treatise 
on  Diseases  of  the  Eye,  and  Donders  on  Eefraction  and  Accommodation. 

Medical  Jurisprudence  and  Mental  Diseases:  Maudley's  Physiology 
and  Pathology  of  the  Brain,  Bucknell  and  Take  on  Insanity,  and  Tay- 
lor's Medical  Jurisprudence.  .  -r^  .,    m 

Hygiene:  Park's  Manual  of  Practical  Hygiene,  Hammonds  Treatise 
on  Hygiene,  Mapother's  Lectures  on  P^iblic  Health,  and  Huxley  and 
Youraan's  Physiology  and  Hygiene.  ... 

In  the  matter  of  the  application  of  certain  ladies  for  admission  as 
students  in  the  Medical  College,  the  Kegents,  after  a  duo  consideration 
of  the  matter,  decided  that  students  should  be  admitted  without  regard 
to  sex,  as  in  the  other  Colleges  of  the  University, 


OEIENTAL    COLLEGE. 

By  the  terms  of  a  gift  of  Mr.  Tompkins,  the  Kegents  have  come  under 
obligations*  to  establish  and  maintain  a  Professorship  of  Oriental  Lan- 
guages,  especially  of  Chinese  and  Japanese.  ,        ,      .       j 

At  the  opening  of  Congress  in  December,  eighteen  hundred  and  sev- 
enty-three,  President  Grant  recommended  that  the  Japanese  Indemnity 
Fund  be  devoted  to  educational  purposes.  Subsequently,  the  following 
bill  was  brought  before  the  United  States  Senate,  by  Hon.  A,  A.  Sar- 
gent,  and  referred  to  the  Committee  on  Foreign  Eelations.  Its  purport 
IS,  to  bestow  annually  the  income  which  shall  be  derived  irom  the 
"Japanese  'Indemnity  Fund"  upon  a  Board  of  seven  Trustees.  \^^^^ 
Trustees  are  to  maintain,  in  connection  with  the  University  of  Calitor- 
nia,  "an  Oriental  College,"  which  will  have  three  objects:  First--To 
promote  international  acquaintance  and  good  will,  by  assembling  a  body 
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of  learned  teachers  who  shall  inquire  into  and  make  known  the  lan- 
guages, laws,  religious,  and  political  institutions  of  the  Orient.  Sec- 
ond— To  afford  young  America  as  an  opportunity  to  fit  themselves  for 
diplomatic,  consular,  mercantile,  and  scientific  careers  in  Asia.  And 
third — To  give  to  young  Japanese  an  opportunity  to  become  acquainted 
with  the  civilization  of  the  western  nations. 

"A  Bill  making  provision  for  an  Oriental  College. — Be  it  enacted^ 
etCy  That  the  Secretary  of  the  Treasury  is  hereby  authorized  and 
directed  to  invest  the  proceeds  of  the  Indemnity  Fund  paid  by  the  Gov- 
ernment of  Japan  to  the  Government  of  the  United  States,  under  the 
Convention  of  Simonoseki  of  October  twenty -two,  eighteen  hundred 
and  sixty -four,  now  remaining  in  the  Treasury,  in  five  per  centum  gold- 
bearing  bonds  of  the  United  States,  and  to  annually  pay  the  income 
thereof  to  seven  Trustees,  to  be  appointed  by  the  President  of  the  United 
States,  for  the  uses  hereinafter  mentioned. 

"Section  2.  That  the  President  of  the  United  States  shall  appoint, 
by  and  with  the  advice  and  consent  of  the  Senate,  a  Board  of  seven 
Trustees,  to  serve  without  pay,  and  from  time  to  time,  as  vacancies  occur 
in  said  Board,  shall  fill  such  vacancies;  which  said  Trustees  shall  main- 
tain, in  connection  with  the  University  of  California,  and  with  such 
other  institutions  of  learning  as  may  seem  likely  to  promote  the  pur- 
poses of  this  endowment,  an  Oriental  College,  the  object  of  which  shall 
be  to  promote  a  knowledge  of  the  languages,  history,  religions,  laws, 
manners,  resources,  and  commercial  relations  of  Asiatic  countries  for 
the  sake  of  increasing  international  friendship  and  intercourse;  and  also 
to  afford  American  youths  an  opportunity  to  fit  themselves  for  resi- 
dence and  service  in  the  Orient,  as  diplomatic  or  consular  agents  and 
interpreters,  or  for  private  careers;  and  also  to  afford  Japanese  youths 
an  opportunity  to  pursue  their  education  in  this  country  under  favora- 
ble circumstances. 

"Seo.  3.  That  said  Trustees  shall  annually,  upon  meeting  of  Con- 
gress, report  to  the  President  of  the  United  States  the  financial  and 
educational  condition  of  their  trust." 


CALIFORNIA     COLLEGE     OF    PHAEMACY. 

In  accordance  with  the  organic  Act  of  the  University  of  California, 
the  California  College  of  Pharmacy  is  hereby  affiliated  with  the  Uni- 
versity, upon  the  following  basis: 

The  College  will  maintain  its  own  Board  of  Trustees,  and  will  con- 
tinue to  hold  its  own  property  as  if  this  affiliation  had  not  been  agreed 
upon. 

The  College  will  also  appoint  its  own  professors,  and  establish  its  own 
course  of  instruction,  subject  to  the  general  approbation  of  the  Eegents 
of  the  University. 

The  University  will  confer  the  degree  of  Graduate  in  Pharmacy  upon 
candidates  recommended  by  the  Board  of  Examiners  of  the  College,  and 
approved  by  a  committee  to  be  designated  by  the  Regeuts. 

This  agreement  may  be  canceled  by  mutual  consent,  at  any  time,  or 
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by  the  withdrawal  of  either  party  to  it,  after  twelve  months'  notice  to 
the  other  party. 

The  California  College  of  Pharmacy  has  entered  on  the  third  year  of 
its  existence. 

The  reports  of  the  officers  show  that  the  institution  is  in  a  very  sat- 
isfactory condition. 

The  class  of  eighteen  hundred  and  seventy -four  consisted  of  twenty- 
three  students.  The  attendance  was  good,  and  the  interest  manifested 
was  creditable  to  the  students,  as  well  as  gratifying  to  the  professors. 

As  yet,  no  rule  for  a  preliminary  examination  (before  matriculation) 
has  been  adopted  by  the  College,  but  as  the  time  is  not  distant  when 
pharmaceutical  examinations  will  be  the  rale,  the  Trustees  urge  on 
Pharmacists  the  desii'ability  of  taking  for  apprentices  such  youth  only 
as  have  had  the  advantage  of  a  liberal  education.  If  a  knowledge  of 
the  elements  of  Latin  has  not  been  acquired,  the  candidate  should  lose 
no  time  in  making  himself  sufficiently  familiar  with  that  language  to 
enable  him  to  read  prescriptions  and  pharmacopoeias. 

And  the  Trustees  further  wish  it  to  be  made  known  that  the  students 
cannot  reach  the  full  benefit  of  the  lectures,  nor  acquit  themselves 
creditably  at  the  examinations  of  this  College,  without  such  necessary 
education. 

Legislative  enactments  relating  to  Pharmacy  have  been  in  force  for 
several  years  in  the  Cities  of  New  York,  Philadelphia,  Baltimore,  Bos- 
ton, St.  Louis,  and  San  Francisco,  which  compel  all  persons  commencing 
business  to  show  that  they  are  properly  qualified. 

The  College  is  now  permanently  located  in  Toland  Hall,  a  fine  build- 
ing belonging  to  the  University  of  California.  The  accommodations, 
consisting  of  Lecture-room,  Laboratory,  Library,  and  Museum,  are 
abundant  for  our  present  wants,  and  well  adapted  to  the  purposes  of 
the  College. 

The  plan  of  instruction  for  the  coming  session  will  embrace  the 
branches  of  Chemistry,  Pharmacy,  Botany,  and  Materia  Medica.  It  is 
the  design  of  the  Trustees  to  furnish  such  a  course  as  will  give  the 
students  a  knowledge  of  the  general  principles  of  the  sciences  taught, 
and  show  their  special  and  practical  application  to  pharmaceutical 
requirements. 

Lecture  Term. — The  regular  term  for  eighteen  hundred  and  seventy- 
five  commenced  on  Tuesday,  March  tenth,  and  will  terminate  in  Septem- 
ber. In  order  that  students  may  derive  full  benefit  from  the  lectures, 
they  should  be  present  at  the  opening  of  the  session. 

The  lectures  are  given  on  Tuesday  and  Friday  evenings  of  each 
week,  at  Toland  Hall,  Stockton  street,  between  Chestnut  and  Francisco 
streets. 

Pharmacy. — The  lectures  will  be  delivered  on  Tuesday  of  each  week, 
at  seven  o*clock  and  thirty  minutes  p.  m. 

The  principal  subjects  are  as  follows:  Weights  and  measures  of  the 
Uniied  States  and  British  Pharmacopoeias  and  the  metrical  system. 
Specific  gravity,  thermometers,  drug  powdering,  sifting,  solution,  filtra- 
tion, maceration,  percolation,  re-percolation,  evaporation,  distillation. 

The  Galenical  and  Chemical  preparations  of  the  United  States  Phar- 
macopoeia. Extemporaneous  pharmacy,  including  construction  of  for- 
mulas, the  art  of  combining  medicinal  agents,  pills,  mixtures,  oiatments, 
suppositories,  plasters,  etc. 

Chemistry. — The  lectures  will  be  delivered  on  Friday  of  each  week, 
at  seven  o'clock  and  thirty  minutes  p.  M. 
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This  course  will  present  a  systematic  study  of  theoretical  cheraistryj 
according  to  the  latest  views  of  chemical  philosophers. 

Physics  will  be  dwelt  upon  sufficiently  for  the  illustration  of  the  gen- 
eral  properties  of  matter  —  the  forces  of  gravitation,  adhesion,  and 
cohesion. 

Caloric  in  its  relation  to  chemistry  will  be  treated  of. 

This  will  be  followed  by  the  laws  of  chemical  affinity,  the  electro- 
ch e mic a r theory,  symbols,  nomenclature,  and  the  laws  of  chemical  com- 
bination. The  molecular  theory  and  the  principles  of  crystallography 
will  be  fully  illustrated,  the  former  by  graphic  symbols  and  diagrams, 
the  latter  by  models. 

A  full  and  concise  course  of  the  chemistry  of  the  non-raetallic  and 
metallic  bodies  is  next  taken  up,  comprising  the  more  important  ele- 
ments, and  those  of  special  interest  to  the  pharmacal  student. 

The  course  to  conclude  with  organic  chemistry,  in  which  the  chem- 
istry of  the  alcohols,  ethers,  organic  acids,  sugars,  glucose,  gums, 
starch,  glucosides,  alkaloids,  etc.,  will  receive  their  due  share  of  atten- 
tion. 

Materia  Mebica. — The  lectures  will  be  delivered  on  Tuesday  of  each 
week,  at  eight  o*clock  and  thirty  minutes  p.  M. 

The  lectures  on  Materia  Medica  are  devoted  to  those  substances, 
chiefly  of  vegetable  origin,  which  are  used  in  medicine,  and  which  are 
included  under  the  general  designation  of  drugs. 

These  articles  are  treated  of  in  a  systematic  manner,  notice  being 
taken  of  the  sources  from  which  they  are  derived,  their  natural  and 
commercial  history,  principal  constituents,  and  remedial  qualities.  The 
ordinary  and  toxical  doses,  with  antidotes  to  the  latter,  receive  careful 
consideration. 

The  students  are  instructed  as  to  the  proper  time  for  collecting  the 
various  vegetable  products,  as  well  as  the  best  modes  of  preserving  them. 
Attention  is  called  to  their  physical  properties  as  met  with  in  trade,  and 
to  the  leading  characteristics  of  each  drug.  Substitutions,  adultera- 
tions, and  natural  impurities,  with  the  methods  of  detecting  the  same, 
are  duly  considered,  as  also  the  distinguishing  features  observed  in  ar- 
ticles of  superior  and  inferior  quality. 

Botany. — Friday  evening  of  each  week,  at  eight  o'clock  and  thirty 
minutes  p.  m.,  at  Toland  Hall,  and  on  Monday  of  each  week,  at  one 
o'clock  p.  M.,  at  the  hall  of  Academy  of  Sciences.  The  lectures  include 
structural,  functional,  and  systematic  botany,  and  geography  of  plants. 
Excursions  are  made  into  the  country  on  alternate  weeks  during  the 
session,  for  the  purpose  of  collecting  and  studying  indigenous  plants, 
under  the  direction  of  the  professor. 

Conditions  op  Geabuation. — 1.  The  candidate  must  be  of  good  moral 
character,  and  have  attained  the  age  of  twenty -one  years. 

2.  He  must  have  attended  two  full  courses  of  the  lectures  given  by 
this  College,  or  one  of  those  given  by  some  other  College  of  Pharmacy 
whose  conditioDs  of  graduation  are  based  upon  the  like  term  of  service, 
and  the  final  course  in  this  College. 

3.  Written  evidence  of  the  four  years  service  required  by  the  Con- 
stitution, must  be  deposited  with  the  Secretary  of  the  College,  upon 
applying  for  examination. 

4.  He  shall  at  the  same  time  deposit  with  the  same  officer,  an  original 
dissertation  upon  some  article  of  the  Materia  Medica,  some  Pharmaceu- 
tical Process,  or  the  details  of  an  analysis  of  some  chemical  substance 
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-which  must  have  been  performed  by  himself.    This  manuscript  must  be 
in  his  own  handwriting,  and  be  executed  in  a  neat  and  legible  manner. 

5.  He  must  be  recommended  jointly  by  the  professors  and  the  Ex- 
amining  Board.  m 

6.  Such  recommendation  must  be  approved  by  the  Board  of  Trustees. 

7.  Examinations  shall  only  take  place  at  the  close  of  each  course. 
Fees. — Lecture  ticket  (for  the  season),  fifty  dollars. 
Matriculation  ticket  (paid  only  once),  two  dollars  and  fifty  cents. 
Diploma  fee,  ten  dollars. 

The  matriculation  and  lecture  tickets  must  be  obtained  of  the  Secre- 
tary at  the  beginning  of  the  session. 

Members  and  graduates  of  the  College,  and  students  who  have  at- 
tended two  sessions  in  the  College,  are  admitted  free  to  the  lectures. 

Medical  students,  or  others  not  intending  to  pursue  pharmacy  as  their 
avocation,  will  be  admitted  to  the  lectures,  or  any  one  of  the  courses 
they  may  desire  to  attend,  by  paying  the  matriculation  fee,  and  that  of 
the  chair  or  chairs  of  instruction;  and  such  students  will  enjoy  the 
same  advantages  as  regular  students  of  pharmacy,  except  that  they  will 
not  be  eligible  to  the  degree  of  a  graduate  in  pharmacy. 

Text-Books. — United  States  Dispensatory  and  United  States  Pharma- 
copoeia; Pereira's  Materia  Medica,  edited  by  H.  0.  AVood;  Fownes' 
Chemistry;  Attfield's  Chemistry;  Boscoe's  Chemistry;  Gray's  Botany. 

Young  men  coming  to  the  city  to  attend  lectures,  should  bear  in  mind 
that  they  cannot  expect  to  receive  much  compensation  whilst  attending 
lectures  and  learning  the  business. 

Any  further  information  may  be  obtained  by  addressing 

EMLEN  PAINTER, 
Secretary  California  College  of  Pharmacy,  southeast  corner  Clay  and 
Kearny  streets,  San  Francisco. 

GENERAL    MATTERS—EDUCATIONAL,  ETC. 

THE   LIBRARY. 

The  general  reference  library  of  the  University  is  now  placed  on  the 
main  floor  of  the  south  hall.  This  is  regarded  as  only  a  temporary 
arrangement,  until  a  proper  building  is  provided.  The  reason  for  the 
selection  of  this  room  was  its  accessibility,  its  ligjht  and  cheerful  char- 
acter, and  the  fireproof  construction  of  the  building.  The  library  is 
arranged  by  subjects,  in  alcoves  and  in  cases,  which  are  handsomely 
made,  with  reference  to  their  removal  in  the  right  time  to  a  new  build- 
ing. The  library  remains  quite  small,  but  is  an  excellent  nucleus  for  a 
college  library,  especially  in  English  and  French  books;  there  are  but 
few  in  other  languages.  The  nucleus  of  the  library  is  derived  from  an 
appropriation,  by  the  Regents,  of  five  thousand  dollars,  made  several 
years  ago,  and  expended  chiefly  under  the  direction  of  the  Library 
Committee.  To  this  have  been  added  numerous  generous  gifts  from 
individuals,  the  most  noteworthy  of  which  are  the  following;  a  coUec 
tion  of  Cyclopedias  and  other  works  of  reference,  from  Mr.  E.  L.  Goold, 
the  literary  and  art  books,  with  some  scientific  treatises,  which  belonged 
to  the  late  F.  L.  A.  Pioche,  and  which  are  for  the  most  part  very  hand- 
somely bound;  the  library  of  Dr.  Francis  Lieber,  which  was  particu- 
larly  full  in  works  pertaining  to  political  and  social  science,  and  included 
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many  rare  tracts  and  pamphlets,  the  giffc  of  Michael  Reese;  and  thd 
professional  library  of  the  late  Dr.  Victor  Fourgeaud,  consisting  of  sev- 
eral hundred  volumes,  well  bound,  of  medical  works  in  French  and 
English.  The  Legislature  of  the  State,  in  eighteen  hundred  and  sev- 
enty-three,  made  a  special  appropriation  of  four  thousand  eight  hun- 
dred dollars  for  the  increase  of  the  library,  and  with  this  sum  largo 
accessions  are  about  to  be  made.  The  number  of  volumes  is  about 
twelve  thousand,  more  than  doable  what  it  was  in  eighteen  hundred 
and  seventy -two. 

It  is  intended  that  the  main  library  of  the  University  shall  be  chiefly 
a  reference  library,  so  that  scholars  in  any  department  may  be  sure  of 
finding  upon  the  shelves  the  various  treatises  which  they  wish  to  con- 
sult; consequently,  permission  to  draw  books  from  this  library  is  given 
only  in  exceptional  cases.  Bat  in  building  up  the  reference  library,  it 
is  necessary  to  keep  in  mind,  also,  the  need  of  supplying  the  students 
with  books  which  they  can  take  to  their  rooms  with  freedom;  conse- 
quently, a  branch  circulating  library  has  been  begun  in  the  north  hall. 
This  circulating  library  is  made  up  in  part  from  the  duplicate  hooka 
belonging  to  the  main  library,  and  in  part  from  the  gifts  of  individuals, 
among  whom  the  members  of  the  senior  class  of  eighteen  hundred  and 
seventy-five  are  particularly  entitled  to  recognition.  Two  other  branch 
libraries  have  also  been  begun.  The  best  and  most  important  books 
pertaining  to  the  science  of  agriculture  have  been  transferred  to  the 
lecture  room  of  the  Professor  of  Agriculture,  and  some  of  those  per- 
taining to  the  useful  arts  will  be  in  a  like  manner  made  accessible  to 
professors  and  teachers  in  the  rooms  devoted  to  instruction  in  mechan- 
ics. The  gift  of  Mr.  Pioche,  and  the  gifts  of  other  individuals,  have 
made  it  possible  to  begin  also  a  group  of  books  relating  particularly  to 
the  fine  arts.  In  due  time  it  is  hoped  that  every  one  of  the  chief  roomg 
of  instruction  will  be  furnished  with  the  books  which  pertain  to  the 
studies  there  pursued.  Thus  the  rooms  devoted  to  modern  languages 
should  be  supplied  with  the  best  dictionaries,  grammars,  and  standard 
literary  works.  There  should  be  a  reference  mathematical  library 
within  easy  reach  of  the  instructors  of  mathematics.  And  so  in  engi- 
neering, in  chemistry,  in  historical  and  political  subjects,  the  books  most 
constantly  needed  by  professors  or  students  should  be  within  easy  reach. 
Thus  the  main  library  would  be  to  the  University  a  general  storehouse; 
a  place  of  resort  for  the  professors  and  students  when  they  wished  to 
prosecute  their  studies;  while  the  instruments  needed  for  daily  service 
would  be  kept  within  easy  reach,  in  the  ordinary  places  of  study  and 
instruction. 

In  speaking  of  the  library,  special  attention  should  be  called  to  the 
fact  that  a  very  large  collection  has  been  made  of  newspapers  illustra- 
tive  of  the  history  of  California.  Among  the  extended  sets  which  have 
been  given  by  various  individuals,  the  following  are  noteworthy:  tlie 
New  York  Tmes,  the  Sacramento  Uhioriy  the  San  Francisco  Chronicle,  first 
series,  the  San  Francisco  Bulletin,  the  Alta  Calif ornia,  and  the  Herald, 

The  Regents  have  recently  appointed  Mr.  J.  C.  Rowell,  a  graduate  of 
the  University  of  the  class  of  eighteen  hundred  and  seventy-four,  as 
Librarian,  and  he  is  now  in  the  East,  inspecting  the  older  libraries  of 
the  country  and  the  methods  of  classification  and  arrangement  pursued 
therein. 

Under  the  appropriation  made  by  the  Legislature,  at  its  last  session, 
extensive  purchases  have  been  made — some  have  already  been  received 
and  others  are  on  the  way.     Many  important  gaps  will  be  filled  and  th« 
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educational  value  of  the  library  to  the  students  largely  increased.  A 
special  purchase  of  some  one  hundred  and  thirty  volumes  relating  to 
agriculture  has  been  made,  and  many  indispensable  works  on  mecham- 
cal  subjects  have  been  purchased  and  will  soon  be  placed  on  the  shelves. 
The  care  of  the  library  has  been  divided  heretofore  between  Professor 
Sill  and  Instructor  Gompertz,  who  have  given  it  much  time  and  atten- 
tion. They  have  been  assisted  in  some  of  the  minor  work  by  students, 
who  have  been  paid  by  the  hour  for  their  services.  A  great  deal  has 
been  done  by  Mr.  Gompertz,  at  intervals  between  his  class  duties,  and 
the  rough  list  shows  the  number  of  titles  entered  by  him  dunng  the 
year,  in  the  numerical  and  authors'  catalogue,  to  be  three  thousand 
three  hundred.  In  the  course  of  a  few  months  the  catalogue  of  the 
library  will  be  completed. 

BRANCH    LIBRARIES. 

(Xrculating.— Two  hundred  and  seventy  duplicates  have  been  donated 
from  the  main  library,  to  form  a  nucleus  for  this  branch;  and  to  which 
the  students  and  others  are  contributing  in  such  a  manner  that  it  prom- 
ises shortly  to  become  quite  a  respectable  collection. 

Besides  the  above,  there  is  a  small  library  under  the  charge  of  the 
Professor  of  Mechanics  and  Mechanical  Drawing,  consisting  of  books 
relating  to  these  subjects. 

Attendance,— The  daily  average  attendance  of  the  students  m  the 
library,  is  ninety-seven;  and  the  average  number  present  at  any  one 
time  through  the  day  is  thirteen. 

DONATIONS    TO   THE  LIBRARY   OF   THE   UNIVERSITY  OP   CALIFORNIA. 
[Received  from  June  1st,  1873,  to  July  1st,  1875.] 

From  William  Sharon,  sets  of  the  San  Francisco  Bulletin,  the  Sacra- 
mento  Union^  and  the  San  Francisco  Herald;  also  Evening  Picayune  for 
eighteen  hundred  and  fifty-one. 

From  James  Anthony,  a  set  (nine  volumes)  of  the  early  series  of  the 
San  Francisco  Chronicle, 

From  Judge  S.  J.  Field,  one  hundred  valuable  volumes. 

From  proprietors  of  the  Bulletin  and  the  Unions  a  kindly  promise  to 
continue  the  series  of  their  papers. 

From  0.  H.  Hawks,  Esq.,  of  New  York,  the  Colonial  Eecords  of 
Massachusetts  and  Plymouth,  in  sixteen  quarto  volumes  (a  costly  and 
valuable  set). 

From  Messrs.  James  Anthony  &  Co.,  the  forty-fifth  volume  ot  the 
Sacramento  Union, 

From  President  Oilman,  two  hnndred  and  fifty  volumes  of  scientific 
and  literary  works.  ,       ,      iyr- 

From  Professor  William  Ashburner,  a  set  of  The  Annales  des  Mines, 
seventy-six  volumes,  8vo.,  well  bound,  a  costly  and  valuable  series;  also 
a  copy  of  the  new  Geological  Map  of  the  United  States,  hy  Hitchcock  & 

-Blake.  .  ^  ,.. 

From  George  F.  AUardt,  Esq.,  C.  E.,  a  mounted  copy  of  his  new  map 
of  Alameda  County. 

From  Mr.  Alexander  Agassiz,  copies  of  all  the  works  of  his  father, 
Professor  Louis  Agassiz,  not  before  owned  by  the  University. 

From  Professor  Simon  Newcomb,  of  the  United  States  Naval  Observ- 
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atory,  a  letter  designating  the  Library  of  the  University  to  be  the  ulti- 
mate recipient  of  a  full  series  of  the  Greenwich  Observations,  conducted 
by  the  Astronomer  Royal.  This  extensive  and  costly  series  is  now  in 
the  possession  of  Professor  Newcomb. 

From  the  widow  and  daughter  of  the  late  Dr.  V,  T.  Fourgeaud,  of 
San  Francisco,  the  professional  library  of  the  late  Dr.  Fourgeaud;  be- 
lieving tbat  they  "could  make  no  disposition  of  these  books  which 
would  have  been  more  gratifying  to  their  lamented  owner," 


MUSEUM. 

The  collections  belonging  to  the  University,  though  still  incomplete, 
are,  in  many  departments,  both  large  and  valuable.  They  consist  of 
^VQ  distinct  parts,  viz:  the  State  Geological  Survey  Collection^  the  Mills 
Collection^  the  Pioche  Collection^  the  Keene  Collection,  and  the  Ward  Series 
of  Casts,     In  organic  forms  the  Museum  is  particularly  deficient. 

1.  The  Geological  Survey  Collection  has  been  removed  to  Berkeley, 
and  will  be  exhibited  as  soon  as  the  museum  cases  are  ready  for  its 
reception.  Professor  J.  D,  Whitney,  the  State  Geologist,  has  furnished 
the  following  account  of  it; 

The  State  Geological  collection  comprises: 

(a)  A  full  collection  of  rock  specimens  from  all  parts  of  the  State. 

(b)  A  large  number  of  specimens,  illustrating  the  mining  resources  of 
California. 

((?)   Specimens  of  minerals  occurring  in  the  State. 

(d)  A  large  and  full  collection  of  the  fossils  of  California,  both  ani- 
mal and  vegetable.  These  have  already  been  described,  and  figured  in 
the  Geological  Eeport,  with  the  exception  of  the  fossil  plants,  which 
are  now  undergoing  investigation  at  the  hands  of  Mr.  Lesquereux,  and 
whose  results  are  nearly  ready  for  publication.  There  are  in  the  Stato 
collection  as  follows:  of  Cretaceous  species,  two  hundred  and  thirty- 
one;  of  Tertiary,  one  hundred  and  forty-eight;  of  living  species,  found 
fossils,  one  hundred  and  thirty-two;  besides  all  that  have  been  obtained 
from  the  older  formations.  There  are  also  great  numbers  of  duplicate 
specimens,  valuable  for  exchange  and  for  use  in  teaching. 

(«)  The  Natural  History  collections,  comprising  forty-two  species  of 
mammals,  two  hundred  and  twentyeight  of  birds,  forty-five  of  reptiles, 
eighty-seven  of  fishes,  and  six  hundred  and  fifty-two  of  mollusca. 

Also,  a  large  and  full  suite  of  Botanical  specimens,  which  can  bo 
named  authentically  as  soon  as  the  volume  of  Botany  of  the  Geological 
Eeport  is  ready. 

A  valuable  portion  of  the  Natural  History  collections  was  lost  by  the 
burning  of  the  steamer  "  Golden  Gate,'*  while  on  the  way  to  the  Smith- 
sonian Institution  to  be  examined  and  described. 

A  superb  collection  of  the  ores  of  California,  comprised  in  fifty-nino 
large  boxes,  and  made  during  the  earlier  years  of  the  survey,  was  lost 
by  the  burning  of  the  "Pacific  Warehouse,"  in  San  Francisco.  Much 
time  and  labor  was  devoted  to  the  formation  of  this  collection,  and  its 
loss  very  seriously  impaired  the  value  of  the  Geological  Survey  material, 

2.  The  cabinet  collected  through  the  indefatigable  industry  of  Mr. 
C.  D.  Voy,  and  presented  to  the  University  through  the  munificence  of 
Mr.  D.  O.  Mills. 

This  collection  has  been  accessible  to  the  University  for  several  years, 
and  its  value  is  well  known.  It  consists  of  nearly  eight  thousand  speo- 
imens  of  rock,  minerals,  ores,  fossils,  both  animal  and  vegetable,  human 
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aptiquities,  and  some  living  shells,  nearly  all  from  California.  It  con- 
taiDB  very  fine  specimens  of  ores  and  minerals,  but  is  especially  rich  in 
fossils  and  in  relics  of  the  prehistoric  races  of  California. 

3.  The  Fioche  Collection, — This  ia  a  large  miscellaneous  collection  of 
minerals,  ores,  shells,  and  curiosities  of  many  kinds,  presented  to  the 
University  by  the  late  Mr.  Pioehe. 

4.  Selections  from  Ward's  Series  of  Casfs.— These  casts  are  made 
from  the  most  perfect  specimens  of  fossils  in  the  great  museums  of 
Europe  and  the  United  States.  They  are  expressly  intended  and  admi- 
rably adapted  for  teaching.  For  this  purpose  they  are,  in  fact,  almost 
indispensable,  since  the  geological  history  of  the  earth  is  but  imper- 
fectly represented  in  California,  and  the  originals  of  these  great  fossils 
cannot  be  obtained.  The  selection  is  by  no  means  complete,  but  is  as 
large  as  the  limited  means  of  the  University  at  the  time  of  purchase 
would  allow. 

5.  A  very  choice  collection  of  minerals,  brought  together  by  H.  G. 
Hanks,  Esq.,  of  San  Francisco,  during  many  years  of  research,  has 
been  recently  purchased  for  the  University,  and  presented  to  it,  by 
James  E.  Keene,  Esq.,  of  San  Francisco. 

MUSEUM   OP   ECONOMIC   AND   SYSTEMATIC  BOTANY. 

Ono  of  the  rooms  in  the  South  Hall  is  intended  for  the  illustration  of 
Botany.  Among  the  collections  already  received  are  a  valuable  herba- 
rium of  Australian  plants,  presented  by  Mr.  Henry  Edwards;  a  collec- 
tion  of  native  woods,  cones,  etc.,  presented  by  Mr.  C.  D,  Voy;  the 
beginning  of  a  collection  of  cereals,  for  which  large  additions  are 
promised;  photographs,  presented  by  Mr,  Watkins,  of  the  characteriatic 
trees  of  California,  etc. 

MUSEUM   OP   ETHNOI-Oay. 

An  excellent  beginning  has  been  made  of  a  collection  to  illustrate 
the  characteristics  of  primitive  men.  In  the  museum  bought  from  Mr. 
Yoy  were  many  remarkable  stone  implements  and  skulls  from  the 
Pacific  Coast;  and  in  the  gift  of  Mr.  Pioehe  were  many  wooden  and 
other  implements  from  the  Pacific  Islands.  Di\  W.  Newcomb  has  given 
a  very  interesting  collection  of  Peruvian  pottery. 

MUSEUM  OP  CLASSICAL  ARCHiEOLOaY. 

The  University  is  in  possession  of  a  small  cabinet  of  coins  and  medals. 
There  are  over  four  hundred  ancient  coins,  mostly  Roman;  about  three 
hundred  and  fifty  medals,  and  oyer  three  hundred  modern  coins,  illus- 
trative of  many  nations. 

Through  the  liberality  of  Mr.  Charles  Webb  Howard,  sets  of  ancient 
wall  maps  have  been  placed  in  the  classical  rooms,  as  also  many  pho- 
tographs and  other  pictures  illustrative  of  ancient  life,  customs,  and 
architecture.  These  include  the  Langl  and  Launitz  sets,  Ducher's  pho- 
tographs, Stillraan's  views  of  the  Athenian  Acropolis,  Rheinhard's  Clas- 
sical Album,  etc.  -  ' 

Other  illustrative  works  are  much  to  be  desired,  especially  casts  and 
models  representing  ancient  works  of  art. 
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FURTHER   CONTRIBUTIONS. 

Further  contributions  to  the  Museum  are  earnestly  solicited.  Messrs, 
Wells,  Fargo  &  Co.  generously  ofi'er  to  transport  such  gifts  to  the  Uni- 
versity gratuitously.  The  University  will  be  especially  glad  to  receive 
such  specimens  as  these: 

1.  Minerals,  ores,  fossils,  and  metallurgical  products. 

2.  Specimens  of  the  native  plants,  of  the  woods,  timber,  and  pecu- 
liar vegetation  of  any  region. 

3.  Specimens  of  rare  insects,  fishes,  shells,  birds,  and  animals, 

4.  Indian  antiquities,  skulls,  weapons,  stone  implements,  dresses,  and 
other  illustrations  of  aboriginal  life. 

5.  Books,  pamphlets,  photographs,  and  maps. 

Full  directions  will  be  given  to  any  one  interested  in  making  collec- 
tions, and  every  object  received  will  be  gratefully  acknowledged  to  the 
donor,  if  the  source  of  the  gift  is  known,  and  will  be  accordingly 
entered  on  the  University  records.  Specimens  should  bo  distinctly 
labeled,  especially  as  to  the  place  from  which  they  were  originally 
taken. 

Mr.  Valentine,  General  Superintendent,  gives  these  directions  to  the 
agents  of  the  company: 

"Whenever  any  article  is  obtained,  pack  it  securely,  and  address: 
<  University  of  California,  Berkeley  (Oakland),  California,*  waybilling 
it  by  express  to  Oakland,  free,  inclosing,  by  letter  to  the  University, 
any  information  relating  to  the  thing  sent." 

GENERAL   REMARKS. 

The  Museum  is  at  present  in  the  South  Hall,  where  it  will  have  to 
remain  until  a  suitable  building  is  provided  to  receive  it.  It  forms  not 
only  an  attractive  feature  to  the  visitor,  but  is  of  the  greatest  import- 
ance in  connection  with  the  educational  department.  It  enables  the 
professors  and  instructors  to  present  to  the  eye  of  the  student  the  very 
objects  upon  which  they  are  lecturing.  The  valuable  material  pertain- 
ing to  this  department  is  now  being  arranged  as  rapidly  as  the  means  at 
the  disposal  of  the  Eegents  will  permit.  The  collection  has  already 
assumed  such  proportions  as  to  require,  if  properly  classified  and  ar- 
ranged, a  building  nearly  as  large  as  the  South  Hall. 

As  a  Museum  of  mechanical  objects  has  been  started  in  connection 
with  the  College  of  Mechanics,  more  space  than  is  now  available  is  im- 
peratively required. 

DONATIONS    TO   THE   MUSEUM. 
[Received  from  December  2d,  1873,  to  July  lat,  1875.] 

From  James  E.  Keene,  Esq.,  of  San  Francisco — the  Hanks'  collection 
of  minerals. 

From  Professor  Allen,  of  Cornell  University — a  medal,  very  rare  and 
possibly  unique,  struck  in  commemoration  of  George  Bei*keley.  Upon 
one  side  is  the  line  of  Pope — 

"  To  Berkeley  every  virtue  under  Heaven," 
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and  the  words  "  St.  PauFs  College,  Bermuda,  incorporated  A.  D.  1726." 
Upon  the  reverse,  **  *  God  hath  made  all  men  of  one  blood,'  Acts  xxii, 
26.'* 

From  Mr.  C.  D,  Yoy,  of  Oakland — an  extensive  and  beautiful  collec- 
tion of  the  native  woods  of  California,  together  with  a  collection  of 
cones  and  seeds. 

Prom  Dr,  W.  Newcomb,  of  Oakland — a  number  of  specimens  of 
ancient  Peruvian  pottery. 

From  James  Scrimgeour,  Esq. — a  collection  of  the  ores,  vein,  and 
country  rock  from  the  "Emma  Mine,"  Little  Cottonwood  Cafion,  Utah. 

From  Stephen  Powers,  of  Sheridan,  Placer  County  —  five  photo- 
graphic likenesses  of  California  Indians. 

From  Samro  Takaki,  Esq.,  Japanese  Consul — a  series  of  copper,  sil- 
ver, and  gold  coins,  lately  struck  for  the  Japanese  Government, 

From  Hon.  John  W.  Dwindle — a  collection  of  one  hundred  and  six- 
teen specimens  of  the  woods  of  Java,  each  specimen  neatly  cut  out  in 
the  form  of  a  hook,  and  appropriately  laheled  and  indexed;  also,  seven 
casts  in  plaster,  taken  from  the  heads  of  historical  characters:  namely, 
Henry  IV;  Charles  I;  Oliver  Cromwell;  Isaac  Newton;  Mirabeau;  Ko- 
bespierre,  and  Napoleon  I. 

From  A.  L.  Bancroft,  Esq.,  of  San  Francisco — a  large  collection  of 
specimens  of  Eoman  building  stones,  marbles,  etc.,  in  a  suitable  case. 
Also,  skull  of  porpoise  from  Nathan  C.  Carnall;  and  several  smaller  gifts 
with  which  no  names  were  sent. 


OTHER    DONATIONS. 

From  Dr.  C,  L.  Anderson,  of  Santa  Cruz — a  collection  of  several 
species  of  willows. 

From  Dr.  A,  Kellogg,  Kegent  Bolander,  W.  J,  Fisher,  Mrs.  Leland 
Stanford,  and  S.  Nolan — seeds  and  plants  for  the  agricultural  department. 

From  W.  T.  Garratt,  Esq.,  of  San  Francisco — a  collection  of  fifty- 
eight  pieces  of  castings  in  brass,  particularly  valuable  for  use  in  the 
College  of  Mechanics. 

From  Mr.  L.  M.  Eutherford,  of  New  York — ^a  series  of  photographic 
views  of  the  different  phases  of  the  moon  as  seen  through  his  telescope. 

SPECIAL   APPROPRIATION   FOR   EDUCATIONAL  AND   MECHANICAL  PURPOSES, 

The  appropriation  made  hy  the  Legislature  of  the  State,  at  its  last 
session,  by  the  terms  thereof,  specified  that  fifteen  thousand  dollars 
should  be  expended  for  agricultural  and  mechanical  improvements  and 
purposes.  This  has  enabled  the  Kegents  to  expand  the  mechanical  in- 
struction given  in  the  University,  as  well  as  to  proceed  vigorously  with 
out-of-door  agricultural  operations. 

A  Chair  of  Industrial  Mechanics  was  instituted  in  the  Autumn  of 
eighteen  hundred  and  seventy-four,  and  was  subsequently  filled  by  the 
appointment  of  Mr.  Frederick  G.  Hesse,  of  Oakland.  Mr.  Hesse  was 
trained  in  a  German  polytechnic  school,  and  was  early  engaged  as  a 
teacher  in  Brown  University.  Hfe  subsequently  held  a  scientific  ap- 
pointment under  the  United  States  Government,  but  has  resided  for  the 
last  few  years  in  Oakland,  engaged  in  mechanical  occupations,  especially 
in  the  invention  and  improvement  of  some  ingenious  mechanical  con- 
trivances. It  is  rare  to  find  a  man  qualified  to  fill  the  duties  of  a  Chair 
of  Industrial  Mechanics,  hoth  by  his  scientific  attainments  and  by  prac- 
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tical  knowledge  acquired  in  the  shop.  Upon  assuming  the  duties  of  his 
post,  he  delivered  a  lecture  on  the  Profession  of  Mechanical  Engineering, 
which  has  been  printed.  He  is  now  engaged  in  devising  implements  by 
which  a  thorough  examination  may  he  made  of  the  strength  of  the  tim- 
hers  of  the  Pacific  Coast,  to  which  reference  has  been  made  on  another 
page  in  this  report.  (}) 

Mr.  John  D.  Hoffmann  was  appointed,  in  the  Autumn  of  eighteen 
hundred  and  seventy-four,  Instructor  of  Industrial  Drawing.  He  is  an 
experienced  engineer  and  draughtsman,  who  was  trained  in  Germany, 
has  had  long  experience  in  the  construction  of  public  works,  especially 
in  the  service  of  the  United  States  Government,  and  he  is  in  all  respects 
qualified  to  impart  an  exact  knowledge  of  this  most  important  art. 

The  printing  office  has  been  enlarged,  as  will  be  seen  under  the  head 
of  "Manual  Labor,"  and  a  purchsse  made  of  the  famous  and  excellent 
Auzoux  mechanical  models  for  the  College  of  Mechanics.  In  connection 
with  this  department,  attention  is  also  called  to  the  lectures  referred  to 
before. 

As  will  be  seen  upon  turning  to  that  portion  of  this  report  which 
relates  to  the  College  of  Agriculture,  active  operations  have  heen  dili- 
gently carried  on,  and  several  farm  and  work  buildings  constructed;  the 
agricultural  grounds  graded  in  part,  plowed,  and  generally  improved;  a 
large  standard  orchard  planted,  and  great  numbers  of  trees  and  plants, 
useful  and  ornamental,  have  been  produced.  In  addition  to  the  regular 
instruction,  as  will  be  seen  elsewhere,  lectures  have  heen  delivered  upon 
subjects  related  to  agriculture,  and  every  effort  has  been  made  to  create 
an  interest  in  the  minds  of  the  students  pursuing  studies,  special  or 
otherwise,  in  these  directions, 

FURTHER   EDUCATIONAL   APPOINTMENTS. 

In  addition  to  the  appointments  of  Professors  Hesse  and  Hoffmann, 
in  the  College  of  Mechanics,  the  Chair  of  Mining  has  been  filled  by  the 
appointment  of  Mr.  William  Ash  burner,  mining  engineer,  of  San  Fran- 
cisco, who  will  direct  his  attention  to  the  organization  of  the  College  of 
Mines,  as  fast  as  the  funds  are  provided  for  this  purpose.  Mr.  Ash  burner, 
having  received  a  technical  and  scientific  education  in  the  East  and  in 
Europe,  came  early  to  the  Pacific  Coast,  and  was  for  a  time  engaged 
upon  the  Geological  Survey  of  California.  He  has  had  ample  opportu- 
nities for  becoming  acquainted  with  the  mining  industries  of  this  and 
other  countries,  and  he  has  already  made  his  influence  felt  for  good  upon 
the  students  of  this  University.  I)r.  George  F.  Becker,  a  graduate  of 
the  Koyal  School  of  Mines,  has  also  been  appointed  Instructor  in  Met- 
allurgy. 

The  Chair  of  Agriculture  has  been  filled  by  the  appointment  of  Pro- 
fessor Eugene  W.  Hilgard,  Ph.  D.,  formerly  of  the  College  of  Agricul- 
ture and  Mechanic  Arts,  in  the  University  of  the  Mississippi  and 
recently  of  the  University  of  Michigan.  While  in  Mississippi  he  had 
charge  of  the  Geological  and  Agri  jultural  Survey  of  the  State.  Mr. 
Hilgard*s  eminence  as  a  man  of  science,  his  skill  in  applying  his  knowl- 
edge to  agriculture  and  other  industrial  pursuits,  and  his  long  experience 
as  a  teacher,  have  qualified  him  in  an  uncommon  degree  to  discharge 
with  satisfaction  the  difficult  duties  devolved  upon  him.     He  is  well 


(I)  See  College  of  Mechanics,  ante. 
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known  for  the  attention  which  he  has  given  to  the  analysis  of  soils,  and 
for  the  light  he  has  thus  thrown  upon  some  of  the  most  intricate  prob- 
lems in  agricultural  science. 

The  Professorship  of  English  was  filled  by  the  appointment  of  Mr. 
Edward  K.  Sill,  a  graduate  of  Tale  College,  who  has  been  engaged  iu 
teaching  in  California  for  several  years,  and  is  highly  esteemed  for  his 
literary  attainments,  for  his  enthusiasm  in  the  study  of  language,  and 
for  his  devotion  to  the  work  of  a  teacher. 

The  vacancy  occasioned  by  the  withdrawal  of  Professor  Jones  was 
filled  by  the  appointment  of  two  graduates  of  the  University  to  be 
assistants  in  mathematics — Mr.  George  C.  Edwards  and  Mr.  Leander  L. 
Hawkins — and  they  have,  during  the  last  two  years,  discharged  this 
service  with  great  fidelity.  Mr.  Edwards  has  had  the  command  of  the 
battalion  in  additioQ  to  his  duties  as  mathematical  instructor,  and  Mr. 
Hawkins  has  had  the  chief  direction  of  the  classes  in  surveying. 

Mr.  Albin  Putzker  entered  upoQ  his  duties  as  special  instructor  in 
German,  in  the  Spring  of  eighteen  hundred  and  seventy-four,  and  has 
succeeded,  in  a  remarkable  degree,  in  awakening  a  love  of  the  study  of 
that  language  among  all  classes  of  students.  He  was  previously  head 
of  the  Santa  Barbara  College. 

Mr.  H.  B.  Jones  has  recently  been  appointed  assistant  instructor  ia 
German. 

The  large  number  of  scholars  pursuing  the  study  of  French,*under 
Professor  Pioda,  made  it  indispensable  to  provide  an  additional  instructor 
in  that  department,  and  Mr.  G.  de  Kersaint-Gily  has  accordingly  been 
appointed.  The  place  occupied  by  Mr.  Corrella,  as  instructor  of  Span- 
ish, has  been  filled  by  the  appointment  of  Mr.  Charles  D.  Gompertz.  * 

Mr.  Arthur  H.  Allen,  graduate  of  Yale  College,  who  was  employed 
for  a  single  year  as  instructor  in  the  College  of  Letters,  discharged  these 
duties  with  skill  and  success  until  he  was  released  from  service  at  his 
own  request.  The  place  he  had  held  was  filled  by  the  appointmeat  of 
A.  C.  Eichardson,  a  graduate  of  Harvard  College,  distinguished  for  his 
knowledge  of  the  classics,  who  still  continues  to  give  instruction. 

GRADUATE   ASSISTANTS    EMPLOYED. 

The  Board  has  recently  reaffirmed  its  policy  of  employing  student 
assistants,  and  have  made  several  appointments  and  reappointments  for 
the  next  academic  year;  and,  by  formal  vote,  authorized  the  Advisory 
Committee  to  renew  engagements  and  fill  vacancies  in  pursuance  of 
said  policy. 

ENCOURAGEMENT   TO    GRADUATES   TO    STUDY   ELSEWHERE,  ETC. 

The  Board  has  also  expressed  its  approval  of  the  policy  of  encouraging 
graduates  of  the  University  to  prosecute  advanced  studies,  both  in  the 
University  of  California  and  in  other  Universities,  and  granted  leave  of 
absence,  for  one  year  to  two,  of  the  post-graduates  who  were  acting  as 
assistants  in  the  College  of  Chemistry,  to  enable  them  to  pursue  special 
study  in  Germany,  without  pay  during  the  term  of  absence,  but  assur- 
ing them  of  position  and  an  advanced  salary  upon  resumption  of  service. 

At  the  last  meeting  (May  sixth)  the  Advisory  Committee  reported 
the  following  graduates  as  having  been  appointed  on  the  Educational 
Staff  for  the  next  year: 
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J.  C.  Eowell , ...Librarian. 

T  m  ^?^; Assistant  Instructor  in  Physics. 

Isaac  J..  Hinton.,..    Assistant  Instructor  in  Mathematics. 

(Iq  place  of  T.  F.  Barry,  resigned.) 

J.  W.  Bice. Student  Assistant  in  Surveying,  etc. 

^rank  S.  button Assistant  in  College  of  Agriculture. 

W.  Carey  Jones Eecorder  to  the  Faculty. 

And  F.  Slate,  Jr.,  S,  B.  Christy,  and  W.  E.  Barbour,  in  the  College  of 
Chemistry.  ^ 

Also,  the  following  student-assistants:  F.  P.  McLean,  P.  L    Button 
and  J.  B.  Clarke.  ' 

MANUAL  LABOR   AND   PECUNIARY  ASSISTANCE. 

One  of  the  best  characteristics  of  the  American  colleges  is  the  brino-. 
ing  together  on  terms  of  equality,  free  from  artificial  and  conventional 
distinQtions,  young  men  of  different  pecuniary  conditions.     The  sons  of 
the  nch  and  of  the  needy  grow  up  side  by  side,  and  the  honors  which 
they  receive  from  one  another  and  from  the  Faculty  are  bestowed  with- 
out  any  reference  to  the  homes  from  which  they  come.     Thus  year  after 
year  many  of  the  highest  distinctions  are  bestowed  upon  those  whose 
struggles  for  an  education  have  been  carried  on  in  the  face  of  extreme 
poverty  and  sometimes  of  other  great  embarrassments.     In  the  Uni« 
yersity  of  California,  as  in   other  kiadred  institutions,  the  honors  of 
literary  and  scientific    distinction  are  thus    bestowed   upon   the  most 
meritorious,  without  any  reference  to  their  antecedent  training.     It  is 
a  great  advantage  of  a  system  of  public  education,  particularly  in  this 
country,  that  it  brings  together  on  terms  of  complete  scholastic  equality 
those   whose   material  circumstances  differ  so  widely.     Almost  every 
college  of  the  country  has  found  it  expedient  in  some  way  or  other  to 
provide  suitable  encouragement  to  young  persons  while  pursuing  their 
^?^^®.o  ^^  ^*^^^*     During  four  years  of  the  history  of  the  University 
of  California,  there  were  five  scholarships,  the  incumbents  of  which  re- 
ceived each  an  income  of  three  hundred  dollars  per  year,  from  the 
beginning  to  the  end  of  their  course,  and  some  of  the  most  meritorious 
scholars  here  graduated,  owe  their  education  to  this  timely  assistance; 
but  the  change  in  the  law,  effected  by  the  Political  Code,  abolished 
these  scholarships,  and  no  such  aid  is  now  given. 

The  authorities  of  the  University,  however,  have  done  all  in  their 
power  to  throw  into  the  hands  of  those  who  wished  it  opportunities  to 
earn  money  in  various  ways.  Some  students  have  given  private  instruc- 
tion  to  other  students  who  needed  assistance  in  their  studies;  others 
have  been  employed  on  holidays  and  in  vacations  and  in  their  leisure 
hours  in  rendering  assistance  in  various  manual  occupations,  both  in 
work  upon  the  grounds  and  elsewhere;  some  have  taken  care  of  the 
buildings,  and  some  of  the  heating  apparatus. 

Another  agency  by  which  many  have  found  it  convenient  to  add  to 
their  income,  has  been  employment  in  the  printing  ofiice.  The  printing 
office  was  commenced  soon  after  the  University  was  removed  to  Berke- 
ley, by  the  purchase  of  type  and  a  press  at  a  cost  of  one  thousand  three 
hundred  and  Mly  dollars,  which  was  given  to  the  University  by  ex- 
Eegent  Dr.  Samuel  Merritt.  Subsequently,  the  Eegents  appropriated 
the  sum  of  two  thousand  ^^^  hundred  dollars  for  the  expansion  of  this 
office.     It  has  been  found  an  exceedingly  convenient  part  of  the  appa- 
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ratus  at  Berkeley,  and  has  been  the  means  also  of  imparting  to  many  of 
the  students  a  knowledge  of  a  useful  art  and  of  enabling  many  deserv- 
ing persons  to  add  considerably  to  their  income.  So  far  as  possible 
when  students  have  desired  work  in  connection  with  the  farm  and 
garden,  they  have  been  allowed  the  opportunity,  and  in  this  as  in  aU 
other  cases,  have  been  paid  the  usual  wages  for  their  labor.  The  abihty 
to  add  to  one's  income  by  manual  labor  while  pursuing  a  course  of  study 
varies  very  much  with  individuals.  Some  are  able  to  do  a  great  deal  in 
this  way  without  impairing  their  standing  as  scholars;  but,  as  a  genera 
rule,  the  majority  do  not  desire  labor,  and  the  larger  number  require  all 
of  their  time  for  the  mastery  of  their  lessons. 

The  Secretary  reports  that  he  has  disbursed  to  students  since  the  first 
of  June,  eighteen  hundred  and  seventy-four,  in  addition  to  the  amount 
paid  to  the  University  Press  for  printing,  as  follows: 


Labor  on  grounds,  Agricultural  Department,  etc 

Library  and  Museum 

Surveying 

Work  on  students'  cottages 

Equipment  and  repairs 

Attention  to  steam  heater 

Secretary's  office— Copying 

Manager  of  Printing  Office 


82,107  10 

399  74 

78  00 

94  00 

33  00 

183  00 

20  00 

290  00 


*$3,204  84 


*  This  does  not  mclude  the  amoimt  earned  by  students  in  the  printing  office,  and  paid 
to  them  by  the  manager. 

According  to  the  statement  of  the  late  manager,  Mr.  Jordan  (student), 
on  file  in  the  office  of  the  Secretary,  as  many  as  thirty  students  have 
received  more  or  less  instruction  and  pecuniary  aid,  and  the  oflice  bas 
earned  about  two  hundred  dollars  per  month  TTnixrAr«ifv 

The  bills  paid  to  the  printing  office  for  work  done  for  the  U^Qiversity 
up  to  the  first  of  August,  foot  up  six  hundred  and  thirty-eight  dollars 
and  twenty-nine  cents;  but  a  much  greater  amount  of  ^^r^.  ^^^'^J.^f 
represents  has  been  done,  including  the  students' paper^" The  Berke. 
levan"— published  monthly,  and  which  is  entirely  independent  ot  the 
Eegents  and  Faculty,  being  wholly  controlled  by  the  f  l^^^f .^s;  and  a 
considerable  amount  of  job  work  for  business  houses  friendly  to  the 

^^"of  "the  unexpended  balance  of  the  Building  Fund,  since  the  date  of 
the  last  report;  five  hundred  and  fifty-five  dollars  and  forty  cents  was 
paid  to  the  students  for  grading  around  the  buildings.  ^ 

The  total  amount  earned  by  students,  in  various  ways,  is  nearly  six 
thousand  dollars. 

LODGING    HOUSES   FOB   STUDENTS. 

Upon  the  removal  of  the  University  to  Berkeley,  the  Eegents  at  first 
determined  to  do  nothing  toward  the  establishment  of  lodging  houses 
for  the  scholars,  but  to  depend  entirely  upon  private  persons  to  supply 
the  requisite  homes.  They  caused  advertisements  to  be  inserted  in  the 
newspapers,  and  announcements  to  be  otherwise  pabhcly  made  to  this 
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effect,  but  after  months  of  delay  it  became  evident  that  private  individ- 
uals would  do  but  little  for  the  supply  of  homes.  Efforts  were  made  to 
form  associations  for  the  purpose  of  providing  homes  or  halls  in  the 
neighborhood  of  the  University;  but  these  efforts  have  not  yet  suc- 
ceeded. 

The  Eegents  were  therefore  compelled  to  construct  a  few  houses  upon 
their  own  grounds,  and  at  their  own  expense,  for  the  use  of  students, 
and  employed  the  well  known  Mr.  Farquharson  to  make  a  plan.  The 
design  submitted  by  him  was  approved,  and,  by  the  authority  of  the* 
Eegents,  he  advertised  for  proposals.  As  the  parties  who  were  the 
lowest  bidders,  under  the  first  advertisement,  declined  to  fulfill  their  bids 
and  enter  into  contract,  proposals  were  again  solicited  by  advertisement, 
and  several  bids  were  received,  and  a  contract  made  with  the  lowest 
bidder,  to  build  eight  cottages,  according  to  the  plan,  for  the  sum  of 
eighteen  thousand  dollars.  This  contract  did  not  cover  the  furnishing 
of  water-closets  and  bath  tubs,  or  the  laying  of  water-pipe,  or  the  intro- 
duction of  water  into  the  houses. 

This  latter  work  was  subsequently  done,  and  separate  buildings,  con- 
veniently arranged  and  located,  were  built,  and  water-pipe  laid  and  con- 
nected with  the  main  pipe  and  the  houses. 

The  cost  of  the  cottages,  inclusive  of  the  outbuildings,  etc.,  is  twenty- 
five  thousand  and  thirty-nine  dollars  and  thirty-nine  cents.  Of  the  fore- 
going amount,  twenty  thousand  ^ve  hundred  and  thirty-nine  dollars 
and  ninety-four  cents  was  borrowed  of  the  Bank  of  California,  for  which 
the  Eegents  gave  their  note,  and  the  remainder,  four  thousand  four  hun- 
dred  and  ninety-nine  dollars  and  forty-five  cents,  was  paid  out  of  current 
income. 

Yolunteer  clubs  were  formed  among  the  students  to  hire  these  cot- 
tages, at  a  rental  of  three  hundred  dollars  per  annum,  or  thirty  dollars 
per  month  during  the  year  of  instruction.  Each  cottage  contains  five 
rooms,  of  large  size  (each  designed  to  be  occupied  by  two  persons),  a 
dining-room,  a  kitchen,  and  a  servant's  room;  a  bath-room,  with  other 
needed  conveniences,  was  also  constructed. 

These  cottages  were  rented  by  the  University  to  the  clubs,  without 
any  agency  on  the  part  of  the  Faculty.  Good  order  was  required  from 
those  who  occupied  them,  but  no  attempt  was  made  on  the  part  of  the 
authorities  to  control  the  internal  management  of  any  of  these  estab- 
lishments. The  relation  between  the  University  and  the  club  was 
simply  that  of  landlord  and  tenant,  the  landlord  claiming  the  right  to 
eject  the  tenant  for  any  misdemeanor.  It  is  too  soon  to  tell  how  well 
this  system  will  work.  It  was  a  temporary  device  in  an  emergency, 
and  was  based  upon  the  experience  of  two  clubs  which  had  already 
found  abodes  in  cottages  at  Berkeley. 

Should  sufficient  accommodations  be  offered  to  students  in  buildings 
hereafter  erected  by  private  parties  outside  of  the  University  grounds, 
these  cottages,  with  slight  modifications,  could  be  all  converted  into 
residences  for  the  professors,  for  which  two  are  now  used,  six  having 
been  rented  to  students  as  soon  as  completed. 

There  is  at  the  present  time  much  apprehension  in  the  minds  of  the 
Eegents  and  Faculty  of  the  University,  arising  from  the  question  of 
lodgings  for  resident  students.  The  few  rooms  in  and  about  the  Uni- 
versity buildings  which  have  heretofore  been  occupied  by  students,  are 
now  required  for  educational  purposes,  and  the  steady  and  large  increase 
in  the  admissions  each  year,  without  any  corresponding  increase  in 
dormitory  accommodations,  is  already  causing  serious  embarrassment. 
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Many  applicants  seeking  admission,  and  who  are  competent  to  pass  the 
examination,  will  be  compelled  to  defer  or  abandon  entering  the  Urn- 
versity  for  this  reason. 

Judging  from  the  number  of  applicants  for  the  next  term  thus  tar, 
the  Freshman  Class  is  likely  to  number  from  one  hundred  to  one  hun- 
dred and  twenty-five,  which  will  make  an  increase  of  one  hundred 
students  over  the  last  terra. 

If  the  matter  of  ordinary  living  conveniences  for  the  students  is  a 
question  of  serious  importance,  so,  also,  is  that  of 

RESIDENCES   FOR   THE  PROFESSORS. 

One  of  the  greatest  difficulties  in  the  management  of  the  University 
arises  from  the  fact  that  so  many  of  the  professors  and  instructors  are 
non-residents.  The  University  should  be  surrounded  by  the  homes  of 
those  who  are  engaged  in  the  instruction  of  the  youth;  for  as  soon  as 
a  good  neighborhood  is  formed,  other  families  of  culture  and  of  infi.u- 
ence  may  be  expected  to  come  to  it,  and  ail  the  attractions  of  a  college 
village  may  be  secured.  But  at  present  the  neighborhood  of  Berkeley 
grows  but  slowly.  There  is  in  it  no  school,  no  practicing  physician,  and 
but  few  and  indifferent  stores.  The  walks  and  roads  are  in  a  bad  con- 
dition most  of  the  year,  and  the  inconveniences  of  family  life  are  great. 
Families  hesitate  to  remove  to  Berkeley  until  they  see  that  the  profes- 
sors and  others  who  are  most  interested  in  the  work  which  is  there 
going  forward  have  become  residents  of  the  University  neighborhood. 
The  law  requires  the  Secretary  to  live  at  Berkeley,  and  he  removed 
there  soon  after  accepting  the  office.  Three  of  the  professors  have 
built  houses  for  themselves;  two  occupy  cottages  belonging  to  the  Uni- 
versity, paying  rent  for  them.  One  has  hired  another  cottage  in  the 
neighborhood;  several  of  the  younger  instructors  have  been  allowed  to 
occupy  small  rooms  in  the  public  buildings,  but  this  is  all.  It  is  of  the 
first  importance  that  measures  should  be  taken  to  provide  homes  at 
Berkeley  for  all  the  permanent  staff  of  instructors.  Prior  to  the  removal 
to  Berkeley,  the  Eegents  had  decided  to  construct  a  number  of  houses 
for  the  accommodation  of  the  professors;  the  plans  were  drawn  and 
the  estimates  received,  but  it  appeared  to  some  of  the  members  that  the 
Board  had  not  the  necessary  authority  to  take  this  step,  and  accord- 
ingly the  proposed  action  was  reconsidered,  and  the  plan  abandoned. 

GEOLOGICAL   SURVEY. 

By  an  Act  of  the  Legislature  approved  March  twenty- seventh,  eigh- 
teen hundred  and  seventy-four,  the  material,  equipments,  etc.,  of  the 
Geological  survey  were  turned  over  to  the  University,  as  custodian  or 
trustee.  We  received  the  material  without  an  inventory.  It  has  been 
stored  at  the  University,  so  as  to  insure  its  preservation. 

The  specimens  of  all  kinds  are,  by  the  Act  creating  the  survey,  the 
property  of  the  University,  and  will  soon  be  opened  and  properly  ar- 
ranged. 

The  legislative  Act  referred  to  appropriated  ^ve  thousand  dollars  for 
the  expenses  incident  to  the  performance  of  its  requirements.  Of  said 
amount,  demands  to  the  amount  of  six  hundred  and  forty-eight  dollars 
and  ^ve  cents,  properly  audited,  have  been  paid  by  orders  on  the  State 
Controller. 

The  Eegents  have  learned  that  at  the  time  of  the  suspension  of  the 
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Survey  the  State  was  indebted  for  various  work  to  Mr.  Julius  Bien, 
lithographer  in  New  York,  as  per  bill  rendered,  &ve  thousand  three 
hundred  and  seventy-eight  dollars  and  eighty-nine  cents,  currency. 
The  lithographic  stones,  upon  which  are  drawings  representing  years 
of  field  work,  and  embodying  a  great  deal  of  critical  scientific  labor,  as 
well  as  a  large  money  cost,  and  which  form  portions  of  unfinished  maps, 
are  likely  to  be  destroyed,  unless  the  proper  steps  are  taken  to  preserve 
them.  Aside  from  this  aspect  of  the  question,  the  claim  of  Mr.  Bien,  as 
a  matter  of  common  honesty,  most  be  considered,  and  if  just,  honorably 
paid,  for  the  credit  of  the  State. 

The  sale  of  the  publications  has  been  continued  with  Messrs.  Payot, 
Uphara  &Co.,  in  this  city,  and  their  statement  hereunto  appended  shows 
a  net  result  from  sales  from  July  ninth,  eighteen  hundred  and  seventy- 
four,  to  May  first,  eighteen  hundred  and  seventy-five,  of  eighty-two  dol- 
lars and  sixty  cents,  which  under  the  law  must  be  paid  into  the  hands 
of  the  State  Treasurer,  for  the  benefit  of  the  School  Fund. 

In  May,  eighteen  hundred  and  seventy-four,  the  Board  accepted  the 
proposition  of  Messrs.  Hoffman  &  Graven  to  publish  a  new  edition  of  the 
map  of  California  and  Nevada,  they  assuming  all  the  liability,  and  re- 
turning forty  cents  a  copy  on  each  copy  sold;  this  arrangement  to  con- 
tinue  for  two  years.  From  the  statement  of  said  firm,  it  appears  that 
the  number  of  maps  thus  far  sold  by  them  under  this  arrangement  is 
two  hundred  and  eighty,  which,  at  forty  cents  each,  makes  the  amount 
due  the  State  one  hundred  and  twelve  dollars. 

On  the  sixteenth  of  February,  Professor  Whitney  sent  a  communiea. 
tion  to  the  Board,  requesting  its  sanction  of  the  publication  by  him,  at 
his  own  expense,  of  a  resume  of  the  work  of  the  Survey.  The  Board 
approved  of  the  proposition,  so  far  as  they  had  any  authority  in  the 
matter. 

AGRICULTURAL  OPERATIONS. 

As  BO  much  has  been  presented  relating  to  this  department,  under 
the  heading  of  "  College  of  Agriculture  "  and  "Special  Appropriations,'' 
etc.,  only  a  brief  reference  is  necessary  here. 

Of  the  special  appropriation  for  agricultural  purposes,  viz;  fifteen 
thousand  dollars  for  the  two  years,  nearly  the  whole  has  already  been 
expended;  of  said  amount  (})  six  thousand  two  hundred  and  seventy- 
nine  dollars  and  eighty-three  cents  is  represented  by  the  barn,  propa- 
gating houses,  horses,  implements,  and  other  equipment  necessary  for 
the  prosecution  of  the  work. 

Of  the  amount  expended  for  labor  in  this  department,  the  greater 


(1)  Barn  and  propagating  houses 

TooIf,  wagons,  etc * 

Horses  (one  span) , 

Flower  pots 

Trees,  plants,  and  seeds 

Grain  lor  horses,  etc.,  manure  and  incidentals 

Labor,  including  salary  of  gardener 


$2,052  03 
1,755  94 
400  00 
586  50 
925  72 
559  64 


$6,279  83 
7,950  15 


$14,229  98 
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part  raust  be  considered  of  permanent  value;  as  it  includes  the  grading 
of  a  part  of  the  agricultural  grounds,  preparing  a  site  for  the  nursery 
buildings,  the  deep  plowing  and  subsoiling  of  nearly  forty  acres,  the 
planting  of  the  orchard  and  other  trees,  and  the  work  in  the  propagat- 
ing houses,  for  which  latter  we  have  to  show  several  thousands  of  trees 
and  plants  in  great  variety,  as  before  referred  to. 

The  expenses  of  our  agricultural  operations  are  largely  increased  by 
our  being  compelled  under  the  State  law  to  receive  eight  hours  as  a 
day's  work,     ^o  farmer  could  afford  to  employ  labor  in  this  way. 

The  yield  of  hay  last  season  was  sufficient  to  carry  us  through  this 
to  the  next  year,  and  this  season^s  crop,  about  forty  tons,  will,  there- 
fore, be  sold. 

IMPROVEMENT   OP   THE   GROUNDS,   WATER   SUPPLY,    ETC. 

As  the  income  of  the  University  has  not  permitted  the  grading  of  the 
grounds  immediatel}^  around  the  building,  or  the  making  of  roads,  only 
some  two  thousand  ^ve  hundred  dollars  has  been  expended  during  the 
two  years  covered  by  this  report;  about  half  of  this  amount  has  been 
paid  out  during  the  past  twelve  months,  principally  for  the  preliminary 
grading  of  roads  where  the  same  traversed  the  agricultural  grounds, 
and  which  \york  was  necessary  to  the  furtherance  of  agricultural  opera- 
tions. 

The  construction  of  the  roads  through  the  grounds,  the  grading 
.  around  the  building,  and  last  in  order  of  reference,  though  really  first  in 
importance,  the  matter  of  an  increased  supply  of  water,  by  the  building 
of  an  additional  and  larger  reservoir,  and  the  utilization  of  such  springs 
as  are  not  now  available,  together  with  a  thorough  reconstruction  of 
and  arrangement  of  the  entire  water-pipe  system,  at  an  expense  of 
about  twelve  thousand  dollars.  Professor  Soule  has  made  an  elaborate 
report  to  the  Eegents  upon  the  water  question,  having  in  view  not  only 
the  present  necessities  of  the  institution,  but  also  the  probability  that  a 
large  neighborhood  will  require  to  be  supplied  from  the  springs  which 
the  University  controls. 

BUILDING  APPROPRIATION   BY  THE    STATE. 

On  the  eighteenth  of  June,  eighteen  hundred  and  seventy-four,  the 
duties  of  the  Regents,  as  directors  and  auditors  of  the  expenditures 
under  the  State  appropriation  for  the  University  buildings,  practically 
closed;  the  last  items  of  expenditure  were  approved  that  day.  The 
records  show  that  of  the  appropriation  of  three  hundred  thousand  dol- 
lars, the  segregated  demands  approved  by  the  Board  amount  to  two 
hundred  and  ninety-nine  thousand  nine  hundred  and  twenty-six  dollars 
and  sixty-five  cents;  the  balance,  seventy-three  dollars  and  thirty-five 
cents,  has  reverted  to  the  State  Treasury. 

If  to  the  foregoing  is  added  the  amount  paid  for  the  foundation  and 
basement  to  the  south  hall,  which  was  paid  by  the  Kegents  directly, 
instead  of  by  approved  demands  on  the  State  Treasury,  as  above,  the 
total  shows  as  follows; 


403* 


Demands  paid  as  above  by  State  Treasurer 

By  Regents,  as  per  trial  balance,  June  30th,  1875, 


^299,926  65 
57,465  72 


$357,392  37 


PROTECTION   AGAINST   FIRE. 

In  all  of  the  halls  in  the  University  buildings,  protection  is  secured 
against  fire,  so  far  as  it  is  possible  with  the  present  capacity  of  the  Uni- 
versity Waterworks,  by  means  of  hose  connecting  with  the  service 
jiipes;  and  a  further  provision  has  been  made  by  the  purchase  of  twelve 
dozen  water  buckets,  which  have  been  properly  marked  with  the  word 
"  Fire,'*  and  placed  in  suitable  boxes  in  the  halls  of  the  buildings.  Two 
of  these  boxes,  containing  six  buckets  each,  are  in  each  hall  in  both 
buildings.  These  buckets  are  kept  filled  with  water,  ready  for  use  in 
case  of  an  emergency  of  this  kind. 

The  Universit}'  buildings,  the  Students*  cottages,  the  barn  and  print- 
ing office,  all  are  insured,  and  a  suitable  safe  has  been  placed*  in  the 
Secretary's  ofiice  for  the  preservation  of  the  books  aud  papers  of  his 
department. 

FURTHER   EDUCATIONAL    BUILDINU3. 

The  increase  in  the  number  of  students,  as  alreaiy  presented  in  the 
previous  pages  of  this  report,  and  the  ratio  of  increase  as  related  to  the 
immediate  future,  clearly  indicate  that  an  additional  building  is  required 
for  educational  purposes.  This  is  needed,  not  only  for  the  reason  of  an 
increased  number  of  students  in  the  classes  as  heretofore,  but  the  expansion 
of  the  University  and  consequent  increase  in  the  number  of  classes,  neces- 
sitating additional  class-rooms. 

The  Regents  have  been  compelled  to  partition  off  the  large  room  under 
the  Assembly  Hall  in  the  north  building,  so  as  to  make  five  rooms;  also, 
to  fit  up  the  two  rooms  (though  inconveuiently  small)  in  the  boiler 
house,  for  Professor  Becker's  metallurgical  instruction,-  and,  in  fact,  to 
utilize  ail  of  the  rooms  in  the  various  buildings,  without  regard  to  their 
fitness  for  the  purposes  for  which  they  are  required. 

In  the  south  hall,  at  present,  five  rooms  are  devoted  and  required  for 
museum  purposes,  two  for  the  library,  and  owing  to  the  manner  in 
which  the  building  is  partitioned,  two  also  for  the  Secretarj^'s  oflSice, 
making  altogether  nine  rooms.  This  allotment  of  the  rooms  is  of  course 
a  necessity,  and  the  best  that  can  be  made  at  present;  still,  it  is  inad- 
equate for  the  purposes  to  which  the  rooms  are  applied.  The  increase 
in  the  libraiy  and  museum,  and  the  suitable  arrangement  of  both,  is  only 
partially  possible,  and  that  of  the  museum  only  to  an  exceedingly  lim- 
ited extent. 

It  is  apparent,  under  the  circumstances,  that  a  building  of  a  size  not 
less  than  either  of  the  present  structures  (and  it  would  be  wise  to  have 
it  larger  than  either),  for  the  reception  of  the  library,  museum,  Secre- 
tary's  office,  etc.,  properly  divided  and  suitably  lighted  for  the  purposes 
named,  would  place  the  nine  rooms  in  the  south  hall  at  the  disposition 
of  the  Faculty  for  class  purposes,  while  the  new  building  would,  for 
some  time  to  come,  also  accommodate  several  classes,  uutil  all  of  its 
rooms  were  required  for  its  special  purposes. 
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CALIFORNIA   STATE  NORMAL   SCHOOL 


U:'\i    M     ^ 


Office  of  the  Board  of  Trustees  of  the  State  Normal  School,  \ 

San  Josjg,  June  30th,  1875»  J 

To  Hie  Excellency, 

ROMXJALDO    PaCHECO, 

Governor  of  California: 

Sir:  In  accordance  with  the  requirements  of  the  Political  Code,  we 
have  the  honor  to  submit  to  your  Excellency  the  annual  report  of  the 
Board  of  Trustees  of  the  school,  for  the  year  beginning  July  first,  eigh- 
teen hundred  and  seventy- four,  and  ending  June  thirtieth,  eighteen 
hundred  and  seventy-five. 

Very  respectfully,  your  obedient  servants. 


Chas.  H.  Allen,  • 

Secretary  of  the  Board. 


C.  T.  EYLAND, 

Vice  President. 


REPORT. 


BUILDING. 


The  appropriation  for  the  completion  of  the  building  has  been  ex- 
pended by  the  Building  Commissioners,  and  will  by  them  be  reported  to 
your  Excellency. 

The  first  floor  has  been  nearly  finished,  and  the  second  floor  so  far 
completed  as  to  fit  it  ibr  occupancy.  The  growth  of  the  school  has 
rendered  it  necessary  to  furnish  and  use  the  building,  so  far  as  it  is 
rendered  fit  for  use,  and  we  are  now  occupying  all  suitable  space  as 
class-rooms,  dressing-rooms,  or  study-rooms. 

The  Building  Commissioners  declining  to  furnish  any  part  of  the 
building,  we  have  been  compelled  to  draw  largely  from  the  Current 
Expense  Fund  for  this  purpose.  It  is  exceedingly  desirable  that  the 
remaining  part  of  the  building  be  finished  and  furnished  at  an  early 
day,  as  it  will  all  be  needed  to  meet  the  wants  of  the  school  within  one 
year. 
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PINANCJAIi  STATEMENT. 

We  entered  upon  the  year  with  the  following  funds: 


^Balance  from  the  twentv-fiffch  fiscal  vear.. ....«.««.«.« 

S4  64 

General  appropriation  for  the  twenty-gixtli  fiscal  year 

Tnition  from  Citv  of  San  Jose ♦ 

17,500  00 

1,380  00 

1,068  75 

753  90 

^Received  from  Citv  of  San  Jose  ffiv©  months'^ 

Taition  received  from  Prenaratorv  Denartment. 

Tnltion  received  from  Training  School • 

981  00 

Amount  received  from  sale  of  old  seats 

215  00 

Total.... 

»21,903  29 

This  has  been  disbursed  as  follows: 


Salaries  of  Teachers  (eleven  months) 

Insurance 

Fuel 

Stationery  and  books  (not  Library)... 

Water  (San  Jose  Water  Company) 

Advertisement  *^  California  Teacher  '*< 

Sundries 

Commencement  expenses 

Exchange  and  discount 

Furniture  for  sehooUrooms.. 

Gas  fixtures. 

Stoves 

Library  cases 

Carpet 

Watchman  (old  bill)., 

Total... 


$14,757  50 

625  00 

454  70 

667  58 

150  00 

100  00 

792  70 

59  64 

3  27 

2,730  77 

550  00 

244  15 

499  87 

190  40 

100  00 


$21,925  58 


This  leaves  a  deficit  in  the  twenty-sixth  fiscal  year  of  one 

month's  salaries. 

Balance,  as  above 

Total 


»1,245  00 
22  29 


«1,267  29 


— To  be  paid  from  the  coming  fiscal  year. 

Of  the  above  expenditures,  the  following  are  for  permanent  improve* 
ments,  and  are  not  to  be  chargeable  to  current  expensed: 
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Furniture  ,....< 

Stoves.. 

Library  cases 
Gas  fixtures.., 
Carpet 

Total 


«2,730  77 

244  55 

499  87 

550  00 

190  00 

«4,216  19 


The  expenditures,  however,  becoming  necessary  by  the  growth  of  the 
school,  we  have  not  hesitated  to  furnish  the  entire  second  floor,  and  to 
draw  from  this  fund,  feeling  sure  that  the  full  amount  would  be  re- 
funded from  a  special  appropriation.  The  item  of  sundries  in  the  above 
bill  is  largely  for  cases  for  apparatus,  blackboards,  furniture  for  dress- 
ing rooms,  cleaning  building  after  being  vacated  by  the  workmen,  and 
moving  and  setting  up  desks,  etc. 

There  is  remaining  a  balance  in  the  State  Treasury  of  two  hundred 
dollars  and  sixty- four  cents,  to  be  carried  to  the  next  fiscal  year,  but 
the  tuition  account  is  overdrawn  to  make  the  deficit. 

The  amount  appropriated  for  the  twenty-sixth  and  twenty-seventh 
fiscal  years,  viz:  thirty ^five  thousand  dollars,  was  based  upon  a  pros- 
pective attendance  of  one  hundred  and  fifty  pupils.  As  will  be  seen  by 
the  report  of  the  Principal  of  the  school,  the  average  attendance  has  been 
two  hundred  and  thirty -four.  Deducting  from  this  number  thirty-four, 
the  average  in  the  Prepaid  to  ry  Department  (from  whom  a  tuition  fee  has 
been  required),  and  the  scjiool  has  averaged  fifty  more  than  the  outside 
number  provided  for  in  the  appropriation.  By  the  most  rigid  economy,  we 
have,  notwithstanding  the  extra  expenditures,  kept  the  expenses  so  low 
as  to  create  a  deficit  of  only  one  thousand  two  hundred  and  sixty-seven 
dollars  and  twenty-nine  tseiits.  It  must  be  borne  in  mind  that  two  thou- 
sand four  hunored  iind  for ty^ eight  dollars  and  seventy-five  cents  of  the 
amount  expended  had  alr^dy  accrued  from  tuitions  from  the  training 
school  and  preparatory  school. 

The  school  for  the  coming  year  will  doubtless  number  more  than  three 
hundred,  or  double  the  number  provided  for.  To  meet  the  increased 
demand  for  instruction,  we  must  increase  the  corps  of  teachers,  and  un- 
willingly, on  our  part,  create  a  still  greater  deficit.  The  only  alternative 
is  to  refuse  admission  to  the  school  (which,  if  pupils  are  qualified,  we 
have  no  right  under  the  law  to  do),  or  to  close  the  school  for  a  part  of 
the  year.  We  feel  assured  that  we  have  taken  the  better  course,  and 
that  the  coming  Legislature  will  cheerfully  appropriate  a  sufficient 
amount  to  meet  this  deficit,  when  the  circumstances  under  which  it  haa. 
arisen  shall  be  understood. 

APPARATUS   AND  LIBRARY  APPROPRIATION. 

The  appropriation  of  three  thousand  dollars  for  apparatus,  and  of  fiive 
hundred  dollars  annually  for  library,  are  being  expended  with  great 
care,  purchasing  only  those  articles  which  will  be  of  constant  use, 

W©  felt  warranted  in  expending  five  hundred  dollars  of  the  apparatus 
appropriation  in  the  purchase  of  a  very  valuable  collection   of  shells, 
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PREPARATORY   AND   TRAINING   DEPARTMENTS. 
SCHOLASTIC   WORK^ 

..e*"Hrht*n-f.'*/''-'  ^^'T  *''**  y^*  "''^^  teachers  are  needed,  which 
-we  doubt  not,  a  wise  legislation  will  enable  us  to  supply. 

The  scboo    18  now  fully  or^aDized  and  fairly  equipped  in  a  building 
of  our  own,   arge  enough  to  furnish  accommodation^  aU  Wit  mLtf 

REQUIREMENTS   FOR   TWENTY-IIGHTH  AND   TWENTY-NINTH   mCAL   TEARS. 

In  conclu8ioD,  we  beg  leave  to  call  attention  to  the  following  estimates 
of  the  amount  required  to  carry  the  school  throuLrh  theTwTntreT^hth 
and  twenty.nmth  fiscal  years,  and  we  assure  your  Mc Sen cyStl^^^^^ 
have  been  carefully  made,  and  do  not  exceedf  by  one  dollar  thram mi ^f 
needed  to  conduct  the  school  creditably.  ^  '         amount 


For  Jeacl^ers^  salaries,  and  other  current  expenses 

For  library,  $500  annually,  or ^ 

.For  apparatus,  $500  annually,  or...!!!!.'].\*!.^'[.'*.\*]*];* 

Total 


«iO,000  00 
1,000  00 
1,000  00 


"?42,00d  00 
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A  special  appropriation,  to  meet  the  deficit  of  the  twenty-sixth  and 
twenty -seventh  fiscal  years,  will  be  required.  This  deficit,  as  will  be 
seen,  is  less  than  the  sura  expended  by  us  for  permanent  improvements, 
four  thousand  dollars;  also,  to  provide  cases  necessary  for  the  preserva- 
tion of  the  cabinet  of  shells  aind  prepared  specimens, seven  hundred  and 
fifty  dollars;  and  for  additional  furniture,  two  hundred  and  fifty  dollars; 
making  a  total  special  appropriation  of  five  thousand  dollars.  Of  the 
amount  necessary  to  complete  the  building,  and  for  the  improvement  of 
the  grounds,  we  will  not  speak,  as  the  vital  wants  are  to  provide  for  the 
school  a  competent  corps  of  instructors,  and  to  preserve  what  it  has  in 
its  possession. 

We  feel  confident  that,  when  the  work  the  school  is  doing  is  taken 
into  consideration,  the  sum  required  will  not  be  deemed  unreasonable, 
and  we  indulge  the  hope  that  it  will  be  provided  without  hesitation. 


BOARD    OF    INSTRUCTION. 

Charles  H.  Allen Principal. 

J.  H.  Braly,  A.  M... Vice  Principal,  pro  tern. 

Miss  Eliza  W.  Houghton Preceptress. 

Miss  Lucy  M.  Washburn Assistant  in  Junior  Class. 

Miss  Cornelia  Walker Assistant  in  Junior  Class. 

Miss  Annie  K  Chamberlain Assistant  in  Junior  Class. 

Miss  Mary  J.  Titus Principal  of  Training  School. 

Miss  Florence  Grigsby Assistant  in  Training  School. 

J.  H.  Elwood Teacher  of  Yocal  Music  (part  of  the  year). 


CIRCULAE— 1875-6. 

The  completion  of  another  story  of  the  building,  including  Normal 
Hall,  has  furnished  plenty  of  convenient  rooms  for  the  accommodation 
of  the  school  with  its  increased  attendance.  So  rapidly  have  its  num- 
bers increased  that  additional  teachers  have  been  employed  to  meet  the 
demand,  and  at  least  one  more  will  be  employed  for  the  coming  year. 

Experience  having  demonstrated  its  necessity,  the  Preparatory 
Department  will  be  continued,  to  afford  an  opportunity  for  those  not 
fhliy  qualified,  to  prepare  for  entrance  into  the  Junior  Class. 

The  Trustees  have  not  had  the  means  to  provide  for  the  Past  Grad- 
tJATS  CouRSK,  chiefly  owing  to  the  large  accessions  to  the  other  depart- 
ments. If  possible,  this  course  will  be  opened  during  the  second  term 
of  the  coming  year.  It  will  be  open  to  graduates  of  this  or  other 
Normal  Schools,  and  to  graduates  of  High  Schools,  Colleges,  or  Acad- 
emies, who  may  pass  the  required  examinations,  and  present  satisfactory 
evidence  of  having  taught  successfully  at  least  one  year.  The  instruc- 
tion in  this  course  will,  in  the  main,  be  professional,  and  to  those  gradu- 
ating from  it  a  professional  diploma  will  be  granted. 

The  Past  Graduate  Course  will  afford  an  opportunity  to  teachers  to 
review  their  studies,  to  become  acquainted  with  the  most  approved 
methods  of  instruction,  and  by  the  aid  of  the  apparatus  with  which  the 
school  is  soon  to  be  supplied,  perhaps  to  become  more  familiar  with 
illustrative  apparatus,  and  more  skillful  in  its  manipulation. 
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The  same  efficient  corps  of  inBtructprs  has  been  retained,  and  these, 
with  the  new  members  of  the  Faculty  employed  and  to  be  employed, 
will  constitute  a  sufficient  guarantee  that  the  instructional  work  will  be. 
faithfully  performed. 

In  conclusion,  we  call  the  attention  of  those  who  wish  to  enter  the 
school,  to  the  calendar,  course  of  study,^  regulations,  and  extracts  from 
the  report  of  the  Principal,  hereto  appended* 


CALENDAE— 1875-6. 


FI|IST  TERM. 


Opens  Tuesday,  June  15th,  and  closes  October  28th. 

Fall  vacation,  from  October  29th  to  November  8tb,  inclusive. 


SECOND   T£RM. 


Opens  Tuesday,  November  9th,  1875,  and  closes  March  Slst,  1876. 
Holiday  vacation,  from  December  23d  to  January  4th,  inclusive. 


PBOGKAMMB  FOR  CLOSING  WEEK. 


Final  examination,  oral,  Monday,  Tuesday,  and  Wednesday. 
Address  before  literary  societies,  Wednesday  evening. 
Graduating  exercises,  Thursday,  2  o'clock  p.  m. 
Alumni  Association,  literary  exercises,  Thursday  evening. 


CONDITIONS  OF  ADMISSION. 

For  admission  to  the  Junior  Class,  the  following  qualifications  are 
requisite: 

1.  Age, — If  ladies,  sixteen;  if  gentlemen,  seventeen  years* 

2.  Certificates. — A  valid  Certificate,  State  or  County,  of  any  grade. 

3.  Examinations. — A  limited  number,  for  the  present,  may  be  admitted 
on  examination.  They  must  present  certificates  of  good  moral  chai'ac- 
ter,  and  pass  an  examination  such  as  would  be  required  to  obtain  a  Third 
Grade  Certificate. 

All  pupils  are  examined  monthly,  and  if  they  show  either  incapacity 
or  unwillingness  to  do  the  required  work,  are  assigned  to  lower  classes, 
or  excused  from  attendance. 

For  admission  to  the  Senior  Class,  pupils  must  present  a  valid  Certifi- 
cate, and  pass  an  examination  upon  the  studies  in  the  Junior  year. 

None  are  admitted  to  the  Senior  Class  under  seventeen  years  of  age. 

Pupils  may  be  admitted  to  the  Junior  Class  at  any  time  during  the 
year,  but  all  applicants  for  admission  to  the  Senior  Class  should  present 
themselves  at  the  beginning  of  the  year,  as  none  are  graduated^  except  in 
the  Fast- Graduate  Gourse^  who  have  not  been  one  year  in  attendance  in  the 
schooL  This  is  necessary  in  order  to  receive  the  necessary  instruction 
in  Methods  of  Teaching. 

Applicants  for  admission  are  required  to  ma]se  and  sign  the  following 
declaration:  "  I  hereby  declare  that  my  purpose  in  entering  the  School 
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is  to  fit  myself  for  teaching,  and  that  I  intend  to  teach  in  the  Public 
Schools  of  California." 

Those  who  are  unable  to  pass  the  preliminary  examination  for  admis- 
sion to  the  Normal  School,  can  enter  the  Preparatory  Class,  until 
qualified.     In  this  class  a  tuition  fee  is  required. 


COUESB    OF    INSTEUCTION. 


JUNIOR   CLASS. 


First  Term — June  lUh  to  October  2Sth. 

Orthography,  Reading,  Penmanship,  Grammar,  Word  Analysis,  Geog- 
raphy, Arithmetic,  EL  Botany. 

Second  Term — N'ovember  9th  to  March  31st. 

Grammar  and  Composition,  El.  Algebra,  Physiology,  Phys.  Geogra- 
phy, El.  Nat.  Philosophy,  History,  and  Drawing. 

SENIOR  CLASS. 

First  Term. 

Nat.  Philosophy,  Natural  History  (Zoology),  Ehetoric,  Chemistry,  and 
Geometry. 

Second  Term. 

Bug.  Literature,  Nat.  History,  Mental  Philosophy,  Perspective  Draw- 
ing, and  a  general  review  of  the  elementary  studies. 

The  Junior  Class  will  receive  instructions  in  methods  of  teaching 
during  ttie  second  term;  the  Senior  Class,  throughout  the  year. 

Vocal  Music,  Calisthenics,  School  Law,  and  Science  of  Government, 
will  receive  attention  during  the  year,  as  opportunity  offers. 

EXPENSES,  ETC. 

Tuition  is  free.  Boarding,  in  pleasant  private  families,  can  be  had  at 
from  twenty  to  twenty-five  dollars  per  month.  AH  necessary  stationery 
is  furnished,  and  the  pupils  have  free  access  to  a  large  and  well  selected 
reference  library. 

Unless  pupils  come  attended  by  their  parents  or  guardians,  they  will 
be  expected  to  apply  to  the  Principal  or  Preceptress,  and  be  assigned  to 
boarding  places;  and  they  will  be  permitted  to  board  only  in  families 
approved  by  the  Faculty. 

DIPLOMAS. 

Diplomas  will  be  issued  by  the  Board  of  Trustees  to  those  who  satis- 
factorily  complete  the  course  of  study  and  training  prescribed.  The 
State  Board  of  Examination  grants  first  grade  State  certificates  upon 
the  diplomas. 

No  certificates  are  issued  by  the  Normal  School,  but  examinations,  by  the 
State  questions,  may  be  held  when  desired  by  the  pupils,  for  State 
Certificates. 
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CABINET   AND   MUSEUM. 

The  Cabinet  is  gradually  receiving  accessions,  both  by  donations  and 
purchases.  The  Oanfield  collection  of  shells  has  been  purchased,  and 
a  collection  of  the  birds  of  California,  nearly  complete,  is  in  place. 

The  Trustees  desire  to  return  their  thanks,  in  behalf  of  the  school,  to 
the  several  donors  who  have  sent  in  minoralogical  and  other  specimens, 
and  to  solicit  further  donations  from  friends  of  the  school.  A  little 
effort  on  the  part  of  those  who  have  received  the  advantages  of  the 
school,  would  soon  fill  our  shelves  with  a  full  assortment  of  the  valua- 
ble and  instructive  specimens  from  California.  Such  donations  will  be 
thankfully  received  and  gratefully  acknowledged. 

APPARATUS. 

In  its  laboratory  there  is  a  large  and  well  selected  apparatus.  To 
this  additions  will  be  made  from  time  to  time,  and  pupils  will  not  only 
receive  instruction  from  the  same,  but  become  familiar  with  its  use, 

APPLICATIONS   FOR   TEACHERS. 

There  are  usually  connected  with  the  school,  or  in  correspondence 
with  tbe  Faculty,  persons  well  qualified  to  teach,  and  willing  to  accept 
suitable  situations  when  offered. 

All  letters  in  reference  to  teachers,  etc.,  will  be  promptly  answered, 
and  if  applications  are  definite  enough,  teachers  can  generally  be  sup- 
plied.    Applications  should  state: 

1.  Male  or  female  teacher  required; 

2.  Grade  of  certificate  required; 

3.  Beginning  and  length  of  term; 

4.  Wages  and  price  of  board; 

5.  Route  of  travel,  and  approximate  expense  from  San  Francisco. 

GENERAL  REMARKS. 

It  is  to  be  hoped  that  County  Superintendents,  and  other  friends  of 
the  Normal  School,  may  be  ready  to  recommend  those  who  are  earn- 
estly striving  to  make  themselves  good  teachers,  to  enter  some  of  the 
departments  of  the  school.  It  may,  also,  in  all  kindness,  be  suggested 
that  none  be  recommended  who  are  not  physically,  mentally,  and  mor- 
ally fitted  for  the  profession.  The  fact  that  a  candidate  has  failed  at  an 
examination  is,  alone,  hardly  evidence  that  he  should  come  to  tbe  Nor- 
mal School.  While  it  is  our  aim,  by  faithful  effort,  to  fit  our  pupils  for 
the  work  of  teaching,  even  here  we  cannot  work  miracles,  and  there 
are  those,  of  whom  no  amount  of  instruction,  and  no  thoroughness  of 
training,  can  make  good  teachers. 

To  those  desiring  to  enter  the  school,  let  us  say,  if  you  are  not  pre» 
pared  to  make  many  sacrifices,  to  make  study  your  first  and  only  aim 
while  here,  to  work  diligently  and  faithfully,  to  be  honest  in  all  things, 
go  anywhere  else  but  to  a  Normal  School. 

A  cordial  invitation  is  extended  to  the  teachers  of  the  State  to  spend 
as  much  of  their  unemployed  time  with  us  as  they  can  thus  use  pleas- 
antly and  profitably.  They  will  be  made  welcome  for  a  day,  a  week,  a 
month,  or.  a  year. 

San  Jose,  1875, 
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EEPORT   OP   PRINCIPAL. 

To  the  Board  of  Trustees  of  the  State  Normal  School  of  California: 

Gentlemen:  I  have  the  honor  to  submit  to  you  the  following  report 
of  the  school,  for  the  school  year  closing  March  twenty-fifth,  eighteen 
hundred  and  seventy-five.  ^ 

The  year  has  been  one  of  continued  prosperity  to  the  school.  Not- 
withstanding the  many  disadvantages  under  which  we  have  labored 
the  numbers  in  attendance  have  continually  increased,  and  I  trust  there 
iias  been  a  corresponding  advancement  in  the  efficiency  of  our  work 
l^urmg  much  of  the  year,  we  have  had  tbe  sound  of  the  saw  and  the 
hammer  within  our  walls;  yet  the  thoughtful  care  of  those  having 
charge  of  the  work  upon  the  building,  has  saved  us  from  any  eonsid- 
erable  annoyance,  a  he  average  enrollment  for  the  first  month  of  the 
year  was  two  hundred  and  two.  and  for  the  entire  year,  has  been  two 
Hundred  and  thirty-nine.  During  the  months  of  December  and  Feb- 
ruary just  previous  to  the  holidays  and  the  March  examinations,  the 
enrol  ment  reached  two  hundred  and  eighty.  The  average  attendance 
tor  the  year  has  been  two  hundred  and  thirty-four,  or  a  trifle  over 
ninety-eight  per  cent  of  tbe  average  number  enrolled. 

Of  the  number  in  attendance,  nearly  all  have  been  earnest  workers 
anxious  to  make  themselves  good  teachers,  and  ready  to  use  faithfullv 
every  advantage  offered.  These  will  go  out  from  us  to  do  2:ood  work  in 
the  schools  of  the  State.  A  few  have  mistaken  the  school,  or  their 
fitness  for  it,  and  have  been  dropped  from  our  numbers;  six  have  been 
dismissed,  be^eause  the  Faculty  thought  them  unfit,  by  their  habits  and 
morals,  for  the  teacher's  profession;  and  a  few  more  than  this  number 
because  they  lacked  either  the  ability  or  the  studiousness  to  do  the 
work  ot  the  school,  have  been  advised  not  to  return.  Poilowinff  the 
course  indicated  by  the  Board,  we  have  retained  in  the  school  only 
those  who  give  promise  of  being  useful  in  the  work  of  educating  the 
youth  of  the  State.  s  ^  ^ 

A  detai^Ied  statement  of  the  proceedings  of  the  Faculty  in  this  matter 
IS  at  the  disposal  of  the  Board.  ' 

We  present  to  you  a  class  of  forty.five  for  graduation.  It  is,  we 
believe,  the  largest  number  ever  graduated  in  any  one  year—all  having 
taken  the  lull  course  of  study  and  training  required.  These  have  all 
demonstrated  ability  to  teach,  in  their  practice  in  the  training  school 
While  none  are  as  well  qualified  as  we  could  desire,  they  have  all  done 
as  much  as  can  be  reasonably  expected  in  two  years  time.  They  will 
certainly  engage  in  the  work  of  teaching  with  an  understanding  of 
what  they  are  to  strive  for,  and  will  work  with  considerable  intellifftnce 
toward  the  attainment  of  the  end  sought. 

The  time  allowed  for  our  course  of  study  is  too  short.  Taking  into 
consideration  the  large  number  of  subjects  upon  which  instruction  must 
be  given,  and  the  qualifications  of  those  who  come  to  us  for  instruction 
It  18  impossible  to  secure  as  high  a  grade  of  scholarship  as  is  desirable' 
and,  at  the  same  time,  to  make  them  sufficiently  familiar  with  methods 
ot  teaching,  to  enable  them  to  be  successful  in  the  highest  degree.  I 
therefore,  unhesitatingly  recommend  that  the  time  for  the  full  course 
be  extended  to  three  years,  and  that,  to  meet  the  great  demand  for 
teachers,  an  elementary  course  be  established,  and  an  elementary 
diploma  granted.  "^ 
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During  the  year,  we  have  been  obliged  to  instruct  four  Junior  classes. 
These  have,  much  of  the  time,  numbered  forty- five  each.  The  Senior 
class  has  numbered  about  fifty,  and  of  this,  but  one  class  could  be  made. 

Our  instructional  force  has  been  quite  too  small.  While  it  is  as  easy  to 
teach  forty  as  one,  it  is  impossible  to  give  to  classes  of  this  size  the 
training  in  expression,  and  in  clearness  of  thought,  so  desirable  in  the 
teacher.  From  the  very  nature  of  our  work,  a  normal  school  requires 
a  much  larger  corps  of  teachers,  in  proportion  to  the  number  of  pupils, 
than  other  schools.  The  principal  work  must  be  training  rather  than 
teaching. 

The  appropriation  made  by  the  last  Legislature  for  current  expenses 
in  the  school,  was  based  upon  a  prospective  attendance  of  one  hundred 
and  fifty;  that  being  about  the  maximum  attendance  last  year.  As  the 
number  has  very  nearly  doubled,  this  has  been  quite  inadequate  to  meet 
the  present  pressing  needs  of  the  school.  A  wise  policy  would  indicate 
that  liberal  appropriations  should  be  made,  that  we  may  exercise  all  the 
influence  for  good  possible,  upon  the  schools  of  the  State. 

I  do  not  see  how  the  work  of  instruction  and  training  can  be  carried 
on  efficiently  for  the  coming  year,  without  at  least  two  more  teachers 
in  the  Normal  School  proper. 

The  Preparatory  Class  has  been  kept  up  during  the  year,  and  has 
been  nearly  or  quite  self-sustaining.  Experience  has. demonstrated  its 
necessity,  and  it  should  be  continued  and  enlarged.  I  therefore  recom- 
mend the  election  of  a  regular  teacher  in  this  department. 

The  Training  School,  also  nearly  self-sustaining,  has  been  well 
patronized,  and  is  of  incalculable  benefit  to  the  pupils  in  the  Normal 
School.  The  advancement  made  by  the  pupils  in  this  department 
abundantly  demonstrates  the  advantages  of  a  regular  and  systematic 
course  of  instruction  and  training. 

A  considerable  number  of  teachers  have  availed  themselves  of  the 
invitation  extended,  to  spend  some  time  with  us,  for  observation  and 
instruction.  We  have  tried  to  make  them  welcome,  and  I  think  they 
bave  been  more  than  satisfied  with  the  benefits  they  have  received. 

To  the  Faculty,  who  have  worked  so  faithfully  and  earnestly  (and 
how  faithfully  and  earnestly  no  one  can  know  better  than  the  Princi- 
pal), and  to  the  Board  of  Trustees,  for  their  intelligent  and  liberal  sup« 
fort  of  the  school,  to  the  full  extent  of  the  means  they  have  possessed, 
would  here  expre^  *my  same  re  thanks. 

Hoping  that  the<j6ming  year  may  be  even  more  prosperous  than  that 
which  has  just  closed,  I  remain,  very  respectfully, 

Your  obedient  servant, 

CHAS.  H.  ALLEN, 

Principal. 
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GEADUATES. 


First  Class,. 


,May^  1863. 


Comstock,  Bertha 
Hart,  Nellie 


Total,  4. 


Fink,  Augusta  P. 
Mails,  Louisa 


Second  Class May,  1864, 


Ashbrook,  M.  V. 
Baldwin,  Ellen  S. 
Beverly,  Yictoria 
Carey,  Susie  D.  L. 
Cummings,  Clara  A. 
Clayton,  Julia 
Day,  Jennie  O. 
Grant,  Ellen  G, 
Goldsmith,  Mary 
Jewett,  Annie  S. 


Jewett,  Lizzie  B. 
Krauth,  Augusta  M. 
Kimball,  Adrianna  L. 
Norton,  Mary  J. 
Smith,  Jennie 
Scott,  Minnie 
Solomon,  Eva 
Wade,  Margaret 
Williams,  Mary  E. 


Total,  19. 


Third  Glass December,  1864. 


AUyne,  Lucinda 
Broadbent,  Elijah 
Bradshaw,  William  R. 
Davis,  Sadie 
Field,  Carrie  P. 


Girvin,  Minnie 
Kennedy,  Annie  B. 
McBride,  Henry  B. 
Sawyer,  Philena 


Total,  9. 


Fourth  Glass.. June,  1865. 


Campbell,  Cornelia  E. 
Cameron,  Augusta  S. 
Gibbons,  Anna 
Jordan,  Maggie  L. 
Jourdan,  Annie  M. 
Littlefield,  Nellie  A. 
Morgan,  Florence  A. 


Fifth  Glass., 

Doud,  Nettie 
Estabrook,  Mary  H. 
Frissell,  Sarah  A. 
Greer,  Jennie  B. 
Hall,  Mary  E. 
Kennedy,  Joseph  F, 


Total,  14. 


Menges,  Caroline  A. 
Mills,  Sophronia 
Nichols,  F.  A.  B. 
Pershin,  George  S. 
Perkins,  Mary 
Soule,  Fanny 
Youngberg,  Mary 


.December,  1865. 


Loutit,  Alexander  J. 
Megerle,  Louis  J. 
O* Conner,  Maria 
Pascoe,  Mary 
Williams,  Sabrina  A. 


53*— (») 


Total,  11. 
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Sixth  Glass June,  1866, 


Carswell,  Abbie 
Campbell,  Amy  E. 
Flint,  Almira  T, 
Garrison,  Gazena  A, 
Gummer,  Lillie  E. 
Humphrey,  Erwin  B. 
Holmes,  Annie  M. 
Morgan,  Mary  J. 
Morgan,  Lizzie  A, 
Miller,  Sarah  E. 
Metcalf,  Mary  F. 


Moulthrop,  Mary  S. 
dinger,  Abner  F. 
Piper,  Frances  B. 
Eogers,  Arthur 
Simon,  Frances 
Souie,  Maria  L. 
^Stephenson,  Charlotte  F. 
Trowbridge,  Nelson  S. 
White,  Elizabeth 
White,  Silas  A. 
York,  Elizabeth 


Total,  22. 


Seventh  Class Juney  1867. 


Ashley,  Julia  V. 
Anderson,  Sarah  E. 
Bevans,  Maggie  E. 
Bigs  by,  Emma 
Beers,  Adriana  L. 
Chase,  Carrie  M. 
Childs,  Charles  W. 
Chapman,  Mattie  E. 
Clayton,  Kate  J. 
Clark,  May  P. 
Estabrook,  Hattie  J. 
Featherly,  Henrietta 
Gaddis,  Annie  D. 
Germain,  Clara 
Gray,  Annie  L. 
Hart,  Mary  T. 


Heydenfeldt,  Mary  G. 
Harvey,  Ella  M. 
Kennedy,  James  G. 
Lewis,  Cloelia  M» 
Locke,  Hattie  B. 
Newell,  Lizzie  A. 
Owens,  Nellie  M. 
O'Brien,  Kate 
Powell,  Howell 
Roberts,  Ella  A. 
Smith,  Flora  C. 
Smith,  Grace 
Shipley,  John  C. 
Wright,  Ada  B. 
Wooll,  Hattie  L. 


Total,  31. 


Eighth  Glass November^  1867. 


Cocks,  Eoxa  A. 
Eames,  R, 
Howard,  Maggie 
Hunt,  B.  E. 
Lawless,  Martha. 


*McNaughton,  C.  D. 
Perkins,  Maiy 
Savage,  Mary  E. 
Sears,  Marion 
Slater,  Henrietta 


Total,  10. 


Ninth  Glass May,  1868. 


Ash  brook,  Truman  P. 
Batchelder,  Ella  E; 
Be  tan  cue,  Lizzie  C. 
Bonn  ell,  Lucy 
Brown,  Julia  B. 
Cathcart,  Annie 


Cope,  Lizzie 
Crittenden,  Lillian 
Day,  Frances  A. 
Field,  Sarah 
Hall,  Anna 
Hall,  Sallie  L. 


♦Deceased. 
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Hammond,  Josiah  S. 
Heney,  Julia 
Jacks,  Fannie 
Joice,  AtneVm 
Jones,  Edward  W. 
La  Grange,  Anna 
Lawrey,  Beatrice  M. 
Lawton,  Susie  S. 
Lewis,  Annie  H. 
Little,  Mary 
Magoon,  William  K 
Maison,  Amelia  L. 
McCollam,  Lizzie 


Tenth  Class.. 

Bell,  Mary 

Bryant,  Annie 

Buckman,  Samuel  F. 

Campbell,  Buth  G. 

Curragh,  John  M. 

Gould,  Maz'iettfi  J. 

Grogan,  Annie  B. 
Hayburn,  Annie 
Jones,  Absalom  T. 
Laeey,  Louisa 
Lindberg,  Emily  U. 
*Mackie,  Clara  A. 
Mann,  Jennie  S. 
McCoIgan,  Kate  F, 
Millctt,  Clara  B. 


Total,  38. 


MoKean,  Lotta 
*McPherson,  Heilen 
Paine,  Sumner  T. 
Palmer,  Anna 
Powell,  David 
Shelley,  Troy 

Smith,  John  A. 

Smith,  Mary 

Staples,  Elizabeth 

Stokura,  Marion 

Stone,  Mary  E. 

Treadway,  Addie 

Ward,  Mary 


.1869. 


^ortheutt,  Cava  A. 

Parker,  Olive  G. 

Pepper,  Adella 

Pratt,  Mary  E. 
Hobinet,  JNJellie 
Smith,  Maggie  E. 
Solomon,  Esther 
Stegman,  Mattie  H. 
Stowe,  Augusta  M. 
Thomas,  Mary  A. 
Watson,  Maggie  H. 
Weed,  Alice 
Whitmore,  Ella  L. 
Wright,  Mary  A. 


Total,  29. 


Eleventh  Class.. 

Adams,  Clara 
Allison,  Arminta  B. 
Bicknell,  Bertha  A. 
Boyle,  Sarah  J. 
Barrill,  Mary  A. 
Casey,  Joanna  T. 
Carruthers,  Leonora 
Carothers,  Isabella 
Clark,  James  E. 
Colby,  Mary  A. 
Eastman,  Augusta  B. 
Garland,  Abbie  A. 
Gibson,  Annie  A. 
Green,  Katie 
Greer,  Mary  L. 
Graffelman,  Loleta 


.1870. 


Haas,  Annie 
Hardeman,  Deborah  W. 
Henderson,  Mary  J. 
Howe,  Alvin  J. 
Marvin,  Adella 
Mathews,  Mary 
McKean,  Annie  M. 
Montgomery.  Alberta  S. 
Murphy,  Isabella  M. 
O'Leary,  Katie  JK. 
Royce,  Ruth 
Randall,  Rosa 
Stackpole,  Georgie  A. 
Savage,  Nellie  A. 
Shuey,  Sarah  .1. 
Snow,  Alice  R. 
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Sprott,  Maggie 
Stone,  Helen  M. 
Stineen,  Emma  E. 
Stockton,  Annie  M. 
Sherman,  Fannie  A. 
Tillotlson,  Henry  J. 
*Tillottson,  Emma 


Turnei',  Cynthia 
Wemple,  Emmett  L. 
WHson,  Jessie  E. 
Withrow,  Marie 
Wetmore,  Edith  L. 
Yates,  Jennie 


Total,  45. 


Twelfth  Class 187L 


Bell,  Nicholes  Jane 
Benjamin,  Julia  I. 
Carrau,  Celina  Rose 
Con  my,  Ellen  Alice 
Clark,  Hattie  G. 
Cottle,  Mary  Annetta 
Doyle,  Mary  Irene 
Fletcher,  Annie  Amelia 
Geer,  Emily  F. 
Hardy,  George  Henry 
King,  Mary  Ella 


Moore,  Matilda  M.  E. 
Maguire,  Louisa 
Pelton,  Malvina  Chase 
Plank,  Susanna  Eebecca 
Russell,  Ella  Louis 
Ruddock,  John 
Sherman,  Ella  Imogene 
Sharp,  James  Meikle 
Sickal,  Marcus  Theo. 
Tyus,  Mary  Alabama 


Total,  21. 


Thirteenth  Class 1872 


Ashurst.  Nellie 
Beal,  Charles  li. 
Dixon,  Bessie 
Frisby,  Phebe  A. 
Fisk,  Julia  A. 
Hixon,  George  C. 
Hilion,  Emily  H. 
Kennedy,  Thomas  H. 
Markham,  Charles  H. 


Phelps,  Augusta  M. 
Peckham,  Martha  J. 
Eixon,  Chattie  K. 
Stephens,  Virginia  P. 
Terry,  Eulalia  A. 
Wagenseller,  Etta 
Wallace,  Alma 
Wignall,  Fannie 


Total,  17. 


Fourteenth  Class 1873. 


Bruch,  Louis 
Cahill,  Josephine 
Carroll,  Anna 
Chipman,  Lemuel  J. 
Foss,  William  F.  F. 
Goo  dee  11,  Jr.,  Henry 
Harris,  Dora  B. 
Hendrix,  Mary 
Krsitzer,  Leila 
Kelsoe,  Luella 


Merritt,  Mary 
Merritt,  Isabel 
Murdock,  Ella  H. 
Martin,  Julia 
Roberts,  Lizzie 
Snow,  Delia  E. 
Starr,  Nellie 
Taylor,  Olivia  L. 
Tilton,  Etta  M. 
Withington,  Augusta  S. 


Total,  20. 


*  Deceased. 


421* 


Fifteenth  Class xg74^ 


Auld,  Cicilia  M 

Bennett,  Minnie  B. 

Biackstaif,  Mary  E.  Donovan 

Bird,  Mary 

Brooks,  B.  R, 

Carswell,  Ella  W. 

Cory,  Lizzie 

Crumry,  Alice  A. 

Day,  Frances  M. 

Grigsby,  Florence 

Guild,  Pacific 

Hammond,  Hulda  A. 

Hammond,  S.  Bstella 

Henn,  Carrie  M. 

Jackson,  Ella  A. 

Jewell,  Jerome  W. 

Johnson,  Isabella 


Johnson,  Samuel  E. 
Ketch  am.  Ariadne  G, 
Keefer,  Snllie  E, 
Kneedler,  Susie  B. 
Martin,  Edith  J. 
Mead,  JBlmmellne 
Miller,  Charles  N. 
Miller,  Mrs   Amanda 
Mumford,  Mrs.  M.  E. 
Murdoch,  Maria  E. 
Murphy,  Annie  L. 
O'Eourke,  Maggie 
Taylor,  Mary  A. 
Wash,  William  A. 
Whiting,  Julia  M. 
Woodward,  N.  Zoraide 


Total,  33. 


Sixteenth  Class 1875. 


Barnes,  Emmogene  A. 
Bateman,  Henry 
Buckley,  Emma 
Burt,  Minnie  Clara 
Carr,  Mary  B. 
Clark,  Charlotte  K. 
Cole,  Marie 
Cowie,  Anna  B. 
Davies,  Abbie  A. 
Fagg,  Bell 
Farmer,  Fannie 
Farnsworth,  Julia 
Farnham,  Chas.  E. 
Franklin,  Benjamin  H, 
Gilmor,  Harriet  N, 
Hanscom,  Nathan  C. 
Hauck,  Julia  L. 
Heath,  Alice 
Henning,  David  F. 
HoUenbeck,  Minnie  B. 
Howard,  Millie  S. 
Intermille,  Rosina 
Jones,  Nellie  R. 


Total,  46. 


Leahy,  Mary  A. 
Lewis,  Mary 
Little,  David  F, 
Martin,  Kate 
May,  Isabel 
McJDonneil,  Mary  A. 
Morey,  Sabia  E. 
Morgan,  Rose  E. 
Neary,  Annie  J. 
Pascoe,  Jr.,  William 
Root,  Ellis  J. 
Sargent,  Lizzie  P. 
Schenck,  Emma 
Shirley,  James  W. 
Stockton,  Adelia  A. 
Toy,  Emma 
Turner,  Belie  J. 
Watkins,  Florence  M. 
Wells,  Alice  M. 
Wible,  Annie  A. 
Wible,  Julia  P. 
Wilson,  Mary  E. 
Wilson,  William  E. 


Whole  number  of  graduates . 


.378. 
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EULES  AND  EEGULATIONS  OP  THE  BOAED  OF  CALIFOENIA 
KVXjt^t^  ^^^STATB  NOEMAL  SCHOOL  TEUSTEES. 

ELECTION   OF  EXECltTIVE   COMMITTEE. 

The  Board  of  Normal  Trustees  shall,  at  the  annual  meeting  each  year 
elect,  by  ballot,  three  members,  to  act  as  the  Executive  Committee  ot 
the  Board. 

BEGULAB   MEETINGS. 

The  Board  shall  hold  its  regular  annual  meeting  during  the  last  week 
of  the  last  term  of  the  school  year,  and  the  semiannual  meeting  during 
the  last  week  of  the  first  term. 

SPECIAL   MEETINGS. 

The  Secretary  shall  call  a  special  meeting  at  the  written  request  of 
three  membersj  but  no  meetinss  shall  be  called  on  shorter  notice  than 
five  days;  and  no  business  shall  be  transacted  at  such  meetings  except 
that  which  is  specified  in  the  call. 

QUORUM. 

Four  members  shall  constitute  a  quorum  for  the  transaction  of  busi- 
ness. 

OBDEB   OP  BUSINESS. 

The  President  shall  take  the  chair  at  the  hour  appointed  for  the  meet- 
ing  of  the  Board;  shall  call  the  members  to  order,  and,  if  a  quorum  is 
prtsent,  shall  cause  the  minutes  of  the  last  meeting  to  be  read.  It  a 
quorum  be  not  present  within  thirty  minutes  past  the  regular  hour  for 
Teeting,  the  Boird  shall  stand  adjourned.     The  order  of  business  shall 

be  as  follows: 

1.  Eeading  of  the  minutes. 

2.  Communications  and  petitions. 

3.  Eeports  of  Executive  Committee. 

4.  Eeports  of  Principal. 

o.     Eeports  of  Special  Committees. 

6.  Unfinished  business. 

7.  -New  business. 

YEAS   AND   NATS. 

The  President  shall,  at  the  request  of  one  member,  take  the  sense  of 
the  Board  by  yeas  and  nays. 

APPOINTMENT   OF   COMMITTEES. 

All  special  committees  shall   be  appointed  by  the  President,  unless 
otherwise  ordered  by  the  Board. 

rOUE  VOTES   REQUIRED. 

No  measure  or  proposition  shall  be  valid  unless  passed  by  four  votes, 
except  motions  to  adjourn,  to  postpone  to  a  definite  time,  to  reconsider, 
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to  commit,  to  lay  on  the  table,  the  previous  question,  to  amend,  or  to 
substitute. 

EXCUSE  PROM   VOTING. 

Every  member  shall  give  his  vote,  when  a  question  is  put,  unless  the 
Board,  for  special  reasons,  excuse  him,  which  question  shall  be  decided 
without  debate,  A  motion  to  excuse  can  only  be  made  before  the  Board 
divides,  or  before  the  call  of  the  yeas  and  nays  is  commenced, 

WRITTEN   RESOLUTIONS. 

All  resolutions  shall  be  submitted  in  writing,  with  the  name  of  the 
mover;  and  any  motion  shall  be  submitted  in  writing  if  the  President 
direct  or  any  member  request  it. 

RECORD   OP   COMMITTEE   OP   THE  WHOLE. 

Propositions  made  in  Committee  of  the  Whole,  unless  carried,  shall 
not  be  entered  on  the  journal. 

YEAS  AND  NAYS. 

All  motions,  resolutions,  orders,  and  votes  of  the  Board,  requiring  the 
disbursements  of  money,  shall  be  taken  by  yeas  and  nays,  and  the  vote 
registered. 

All  elections  shall  be  by  ballot  when  called  for  by  any  one  member, 

CUSHING^S  MANUAL. 

The  Board  shall  be  governed  in  its  deliberations  by  the  rules  of  Cush- 
ing's  Manual,  except  as  provided  in  these  rules  and  regulations. 

AMENDMENT  OR   REPEAL   OP  RULES. 

The  rules  or  regulations  may  be  amended  or  repealed  at  any  regular 
meeting  of  the  Board,  by  an  affirmative  vote  of  four  members,  notice 
of  the  proposed  amendment  having  been  given  in  writing  at  a  previous 
regular  meeting. 
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The  lostitution  for  the  Deaf  and  Dumb  and  the  Blind. 


1.  The  Fire. 

2.  Number  of  Pupils, 

3.  Health  and  Heredity, 

4.  Schools, 

5.  Mechanical  Pepartment, 

6.  Financial  Matters, 

7.  Building  and  Grounds. 

8.  Terms  of  Admission. 
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The  Institution  for  the  Deaf  and  Dumb  and  the  Blind. 


On  the  seventeenth  of  January  of  the  current  year  occurred  the 
great  misfortune  which  not  only  destroyed  the  beautiful  building  pro- 
vided for  the  education  of  the  deaf  and  the  blind  by  the  liberality  of 
the  people  of  California,  but  which  for  a  time  threatened  to  break  up 
the  institution  and  scatter  its  efficient  corps  of  assistants,  upon  whose 
zealous  cooperation  so  much  depends  in  the  conduct  of  a  school.  The 
evil  was  averted,  however,  by  the  prompt  and  judicious  action  of  the 
Board  of  Directors,  backed  by  their  own  credit  and  the  credit  of  gen- 
erous friends,  who  came  to  their  assistance.  Before  the  flames  were 
extinguished,  and  by  their  light,  a  consultation  of  the  Board  took  ]3lace, 
every  member  being  present.  The  next  morning,  at  nine  o'clock,  a 
meeting  was  held  at  the  office,  where  it  was  determined  not  to  wait  for 
the  assembling  of  the  Legislature  before  making  provisions  for  the  help- 
less pupils,  but  to  assume  the  responsibilities  which  had  thus  been  prov- 
identially laid  upon  the  Board,  and  to  continue  a  work  to  which  the 
State  is  pledged  by  every  consideration  of  humanity  and  true  economy. 
Vacation  until  the  fourteenth  of  April  was  declared,  to  substitute  the 
usual  Summer  recess;  every  power  and  authority  was  conferred  upon 
the  Principal  to  provide  for  the  comfort  of  the  pupils  and  their  speedy 
dispatch  to  their  homes;  i'dvertisementa  were  ordered  for  buildings  suit- 
able for  school  purposes;  and  a  public  investigation  was  appointed  to 
inquire  as  to  the  causes  of  the  fire,  and  to  ^x  its  responsibility,  if  there 
had  been  blame  or  neglect. 

Of  course,  the  most  pressing  need  was  the  comfort  of  the  pupils  and 
their  distribution.  On  the  night  of  the  fire,  friends  and  neighbors,  from 
all  directions,  came  with  offers  of  hospitality  and  assistance.  Eev.  D. 
McClure,  of  the  Military  Academy,  took  all  the  deaf  and  dumb  girls, 
with  their  attendants,  to  his  house,  where  he  kept  them  for  a  week, 
refusing  all  compensation  therefor.  Mr.  Haste  sheltered  fifteen  little 
boys.  Mr.  George  D.  Dornin  took  half  a  dozen.  These,  together  with 
Messrs.  Shattuck,  Sackett,  Stearns,  Ellis,  Kelsey,  Sill,  Mrs.  Alexander, 
Mrs.  Marchand,  and  others,  are  all  entitled  to  thanks  for  their  unwearied 
kindness  through  the  week  of  flood  and  storms  that  immediately  followed 
the  conflagration.  In  consequence  of  ifiterrupted  mail  and  telegraphic 
facilities  it  was  difficult  to  communicate  with  parents,  and  the  sudden 
rise  of  streams,  and  the  destruction  of  bridges  throughout  the  State, 
made  it  unsafe  to  send  children  to  their  homes  without  escort.  In  this 
emergency  the  help  of  friends  was  moat  grateful  and  timely,  and  it  came 
in  various  ways.  President  Gilman  sent  fifty  dollars  to  relieve  those 
whose  need  was  sorest.    Lazard  Freres  sent  an  equal  amount.    Mrs. 
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Page,  of  Oakland,  sent  ten  dollars.  As  nearly  all  the  clothing  of  the 
pupils  was  burned,  the  supplies  of  wearing  apparel  and  material,  sent  by 
Davidson  &  Co.,  Levi  Strauss  &  Co,,  W.  and  J.  Stein  hart  &  Co,,  Kaindler 
&  Co,,  Mission  Woolen  Mills,  Pioneer  Woolen  M-ills,  were  very  welcome. 
Especially  are  thanks  due  to  the  Managers  of  the  Central  Pacific  Rail- 
road, who  not  only  gave  free  transportation  to  those  pupils  whose 
parents  were  unable  to  pay  their  fare,  but  Mr.  Towne,  the  General  Super* 
intendent,  appreciating  the  emergency,  authorized  the  Conductors  on 
the  road  to  honor  certificates  issued  by  myself,  thus  facilitating  the 
dispatch  of  the  pupils  and  relieving  me  of  much  inconvenience.  In  the 
course  often  days  nearly  all  the  pupils  who  had  homes  had  safely 
reached  them,  and  the  remainder,  with  the  teachers,  matron,  and  nurse, 
were  gathered  in  a  furnished  house  that  happened  to  be  vacant,  with 
grounds  immediately  adjoining  the  institution  property. 

On  the  twentieth  of  January  the  Board  held  a  meeting,  open  to  the 
public,  to  investigate  the  causes  of  the  fire.  His  Excellency  Governor 
Booth  was  present,  and  aided,  by  questions  and  suggestions,  in  eliciting 
the  truth.  After  an  all-day's  session,  during  which  every  employe 
present  in  the  building  at  the  time  of  the  fire,  was  examined,  under  oath, 
together  with  half  a  dozen  of  the  more  intelligent  pupils,  the  architect, 
Mr.  John  Wright,  and  others,  the  following  resolution  was  unanimously 
adopted: 

Resolved,  That  after  full  investigation  into  the  circumstances  of  the 
fire  that  has  destroyed  the  main  building  of  the  Institution  for  the  Deaf 
and  Dumb  and  the  Blind  of  the  State  of  California,  that  the  united  testi- 
mony of  the  witnesses  examined,  in  the  judgment  of  this  Board  exon- 
erates the  Principal,  teachers,  and  employes  of  the  institution  from  all 
blame  of  carelessness,  and  shows  that  their  promptness  and  efficiency 
did  all  that  could  be  done  under  the  circumstances  for  the  safety  and 
comfort  of  the  pupils;  also,  that  the  testimony  shows  conclusively  that 
the  fire  originated  in  the  northeast  portion  of  the  building,  between  the 
roof  and  the  ceiling  of  the  third-story  rooms,  and  spread  thence  along 
the  attic,  directly  under  the  roof,  to  the  tower  in  front;  and  that  the 
exposure  from  sparks  from  the  kitchen  chimney,  either  lighting  and 
kindling  on  the  shingle  roof,  or  fiy^ng  through  the  louvers  into  the  attic, 
under  the  strong  wind  prevailing  at  the  time  from  the  northeast,  is  fully 
sufficient  to  account  for  the  fire. 


(Signed :) 


With  my  full  concurrence. 


J.  MORA  MOSS, 
li.  HAMILTON,' 
y.  L.  BARKER, 
E.  J.  CRANE, 
D.  D.  SHATTUCK. 

NEWTON   BOOTH, 

Governor. 


Without  giving  the  evidence  in  detail  it  may  not  be  amiss  to  state  the 
facts  of  the  fire  as  I  observed  them.  Those  who  have  seen  a  plan  of 
the  institution  will  remember  that  it  consisted  of  two  parallel  ranges  of 
buildings  sixty  feet  apart,  connected  at  the  ends  by  one-story  school 
rooms,  and  in  the  middle  by  the  dining-room  and  chapel,  of  full  altitude 
with  the  main  structure.     The  ventilation  was  in  the  space  immediately 
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beneath  the  roof  peak.     The  foul  air  in  the  i^ear  building,  by  numerous 
ducts,  was  gathered  into  the  garret,  crossed  under  the  chapel  roof,  and 
joining  the  ventilation  process  of  the  front  building  found  the  open  air 
through   the  louvers  in   the  tower.     The  kitchen,  of  one   story,  was 
situated  back  of  the  main  building,  and  separated  from  it  by  a  narrow 
passageway.     The  chimney  was  perhaps  forty  feet  removed  from  the 
rear  wall,  and  its  top  was  about  on  a  level  with  the  eaves  of  the  main 
building,  so  that  the  ridge  of  the  Gothic  roof  must  have  been  ten  feet 
higher  than  the  mouth  of  the  chimney.     The  roof  was  shingled.     A 
fierce  wind  from  the  northeast  was  blowing  directly  across  the  institu- 
tion, carrying  any  burning  soot  that  might  be  wrenched  from  the  chim- 
ney  upon  the  shingles,  where  a  crack  offering  lodgment,  the  spark 
would  soon  be  fanned  to  a  blaze  by  the  gale.     The  time  was  most  favor- 
able for  an  accident  of  this  kind.     It  was  Sunday  afternoon,  on  which 
day  the  pupils  dine  at  four  o'clock  p.  m.,  the  servants  and  laborers  tak- 
ing their  dinner  at  the  same  houi\     As  everybody  connected  with  the 
institution  was  inside  and  on  the  lower  floor,  the  fire  had  a  full  half 
hour  in  which  to  work  and  to  spread  without  possibility  of  discovery. 
Having  gained  access  to  the  ventilatioa  apparatus,  the  flames  spread 
with  frightful  rapidity  from  one  end  of  the  building  to  the  other,  so 
that  the  whole  roof  was  involved  at  the  moment  when  (from  half  a 
dozen  standpoints)  the  fire  or  smoke  was  seen.     The  Matron,  from  the 
rear  corridor,  saw  smoke  issuing  from  the  eaves  of  the  front  building; 
at  the  same  time,  from  the  front  hall,  I  saw  twenty  feet  of  flame  on  the 
ridge  of  the  rear  roof.     Two  employes,  with  fii'e  extinguishers,  went 
up  into  the  tower,  but  were  driven   back  by  the  volume  of  fire  that, 
following  the  lines  of  ventilation,  was  pouring  across  the  chapel.     The 
laborers,  whose  quarters  were  in  the  third  story  rear,  heard  the  crack- 
ling, which  they  thought  to  be  raindrops,  and  came  out  to  see  what  was 
the  matter.     The  boys  also  had,  from  the  grounds  where  they  went 
after  dinner,  discovered  the  fire,  and  came  running  after  the  fire  buckets 
that  were  stored  on  the  second  floor.     All  this  was  simultaneous,  or 
within  the  space  of  one  minute,  and  in  ten  minutes  all  above  the  first 
floor  was  unsafe.     The  rapid  progress  of  the  fire  was  extraordinary, 
and  was  due  in  a  measure  to  the  precautions  taken  after  the  earthquake 
of  eighteen  hundred  and  sixty-eight,  to  guard  against  danger  from  a 
similar  source.     In  the  general  alarm  following  the  earthquake  of  that 
year,  the  danger  from  a  possible  fire  was  forgotten  in  the  desire  to 
secure  safety  from  the  uneasy  and  restless  force  that  '^doth  at  times  so 
horribly   shake   our   dispositions."     Accordingly,  all   the   walls    were 
studded  with  two  by  four  scantling,  in  such  a  manner  as  to  sustain  the 
ceiling  joists  even  if  the  walls  fell  down,  and  thus  a  series  of  wooden 
chimnej^s  was  made  through  which  air  was  supplied  to  the  flames  and 
their  spread  facilitated.     Yet  the  loss  of  the  institution  is  directly  trace- 
able to  its  wooden  roof — an  instance  of  how  very  extravagant  economy 
is  sometimes.     A  stone  edifice,  costing  one  hundred  and  fifty  thousand 
dollars,  with  all  its  valuable  equipment,  was  destroyed,  and  the  lives  of 
its  helpless  inmates  put  in  peril,  for  lack  of  the  comparatively  trifling 
expenditure  necessary  to  cover  it  with  slate.     And  this  leads   me  to 
speak  of  the  importance  of  constructing  buildings,  intended  for  the  care 
and  protection  of  unfortunates,  in  such  a  manner  as  to  reduce  the  fire 
risk  to  a  minimum.     I  do  not  recommend  elaborate  ornamentation — it  is 
generally  a  source  of  weakness  and  dauger,  but  a  pure  and  pleasing 
style  of  architecture,  which  shall  combine  strength,  safety,  convenience, 
and  comfort,  is  possible,  and  if  honestly  carried  out  in  construction,  is 
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in  the  end  economical.  State  buildings  represent  the  dignity  and  char- 
acter of  the  commonwealth.  The  tent  era  of  San  Francisco  indicated 
not  only  the  migratory  feeling  of  her  inhabitants,  but  a  belief  in  the 
ephemeral  nature  of  her  prosperity  and  resources.  The  massive  struc- 
tures of  stone,  brick,  and  iron  now  erected  for  banks,  insurance  offices, 
and  hotels  represent  both  the  growth  of  civilization  and  its  stability. 
These  edifices  witness  the  thrift  and  business  foresight  of  individuals; 
insane  asylums,  universities,  and  institutions  for  the  deaf  and  dumb,  and 
the  blind,  testify  alike  to  the  thrift  of  the  people,  and  to  that  broad  and 
underlying  sentiment  of  humanity  which  marks  modern  civilization, 
and  which  takes  cognizance  of  individual  happiness  as  well  as  of  the 
economic  value  of  productive  energy.  An  argument  for  fireproof  build- 
ings is  derived  from  the  fact  that  insurance  statistics  show  an  increased 
liability  to  loss  by  fire  in  public  institutions,  schools,  and  churches, 
which  leads  all  responsible  underwriters  to  charge  higher  rates  for  risks 
taken  upon  this  species  of  property.  The  reasons  for  this  enhanced 
rate,  as  given  me  by  a  prominent  underwriter  of  San  Francisco,  may  be 
briefly  stated: 

First — The  vast  area  of  roof  exposed,  with  towers,  steeples,  and 
spires,  invite  danger  from  without,  and  the  height  and  inaccessibility 
tend  to  delay  the  means  of  putting  out  a  fire.  This  danger  can  be  got 
rid  of  by  making  roofs  and  cornices  fireproof,  according  to  plans  adopted 
by  the  Board  of  Underwriters. 

Second — ^The  difficnlty  of  warming  distant  portions  of  large  buildings 
leads  to  the  massing  of  intense  heat  at  or  near  its  initial  point,  and  it  is 
a  well  settled  fact  that  superheated  steam  pipes  will  set  wood  on  fire. 
This  danger  may  be  avoided  by  the  use  of  a  heating  apparatus  using 
steam  at  a  low  pressure,  and  laid'in  ducts  of  masonry,  with  free  circu- 
lation  of  air. 

Third — In  disciplinary  institutions  there  is  a  liability  to  incendiarism, 
arising  from  the  wicked-^and  revengeful  element,  a  percentage  of  which 
is  found  in  every  community.  As  long  as  human  nature  is  as  it  is,  we 
know  of  no  remedy  for  this  source  of  danger  (which  exists,  however, 
in  prisons  rather  than  schools),  but  moral  means  united  to  watchfulness, 
and  depriving  the  wickedly  disposed  of  opportunity  for  mischief. 

Fourth — The  peculiar  nature  and  helplessness  of  the  inmates,  and  the 
large  number  of  them,  make  it  a  paramount  duty  to  save  life  rather 
than  property.  The  tendency  to  panics  among  children  and  employes 
is  also  taken  into  consideration,  paralyzing  effort,  and  interfering  with 
discipline.  The  duty  of  saving  life  cannot  give  place  to  any  other  con- 
sideration, but  a  judiciously  arranged  fire  drill,  such  as  is  enforced  upon 
the  Pacific  Mail  steamships,  may  be  introduced  to  advantage.  In  the 
Appendix  to  this  report  will  be  found  the  fire  regulations  now  in  use  in 
♦  this  institution. 

Fifth — In  public  buildings,  the  selfish  feeling  which  would  in  the  case 
of  private  property  stimulate  to  great  exertion,  is  supposed  to  be  detri- 
mental to  the  public  interest,  each  employe  looking  after  his  own  little 
accumulations  rather  than  trying  to  save  the  State  from  loss.  Our  own 
experience  would  go  to  prove  that  this  is  not  a  necessary  sequence.  It 
is  sufficient  to  point  to  the  fact,  thM  in  the  disastrous  fire  of  the  seven- 
teenth of  January,  nearly  every  officer,  including  teachers,  matron, 
nurse,  and  many  of  the  servants,  lost  everything  they  possessed  in  the 
way  of  personal  efl'ects,  and  it  is  a  source  of  pride  to  remember  how  in 
that  emergency  all  selfishness  was  swallowed  up  in  regard  for  the  gen- 
eral welfare  and  safety  of  the  pupils* 
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NUMBER    OF   PUPILS. 


Since  the  date  of  the  last  report,  June  thirtieth,  eighteen  hundred  and 
seventy-three,  there  have  been  under  instruction  one  hundred  and  thir- 
teen pupils,  classified  as  follows: 


Dtaf  and  Dumb. 

Males 

48 

Females 

27 

Blind. 
Males 

28 

75 

Females '. 

10 

38 

Total,  both  classes 

iia 

The  admissions  since  same  date  have  been: 


Males 

Deaf  and  Dumb. 

13 

Females 

11 

Males. 

Blind. 

9 

24 

Females 

6 

Total,  both 

classes.. 

15 
89 

There  have  been  discharged  since  same  date; 


Deaf  and  Dumb, 

Males..... • 8 

Females.. > 3 

Blind, 

Males 8 

Females 2 

Total,  both  classes 
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Eemaining  in  institution  at  date: 


IVTalea 

Deaf  and  Dumb.  . 

40 

l^ptTia  1  Aa 

24 

Malf^pi    .  .- 

Blind, 

21 

64 

TPernalGS  .. 

9 

Total 

both 

classes. 

30 
94 

HEALTH   AND    HEREDITY. 

The  health  record  of  the  pupils  for  the  past  two  years  has  been 
something  extraordinary;  and  while  we  acknowledge  the  Providence 
in  it,  we  are  certainly  justified  in  the  conclusion  that  the  diet  and  regi- 
men of  the  institution  are  based  upon  correct  principles  of  hygiene. 
Since  my  last  report,  there  has  been  no  death,  no  epidemic,  no  fever, 
and  for  seventeen  months  our  hospital  rooms  were  not  occupied  for 
a  single  night.  As  I  have  said  in  former  communications,  this  immu- 
nity from  disease  and  death  cannot  be  attributed  to  "luck."  No  one 
need  be  told  that  Nature  vindicates  her  violated  laws  by  severe,  often 
terrible,  punishments.  We  sin  often  ignorantly,  oftener  thoughtlessly, 
sometimes  willfully,  but  Nature,  more  inexorable  than  human  tribu- 
nals, demands  the  penalty.  We  pay  our  first  violations  sometimes  by 
infinitesimal  fines — a  slight  headache,  a  temporary  loss  of  appetite,  an 
inexplicable  feeling  of  lassitude,  or  a  sleepless  night;  these  gentle 
admonitions  unheeded,  there  come  sharper  twinges,  more  serious  com- 
plications, till  finally  the  hectic  flush  of  the  consumptive,  or  the 
parched  and  swollen  tongue  of  the  typhoid,  tells  of  violations  past 
forgiveness  and  beyond  remedy.  In  an  institution  of  this  kind  we 
have  to  watch  not  only  the  sanitary  conditions  of  the  house  and  the 
thoughtless  tendencies  of  young  people  to  carelessness  and  exposure, 
but  in  many  cases  we  have  the  effects  of  the  sins  of  the  fathers  to 
fight  against.  While  the  laws  which  govern  heredity,  both  psycho- 
logical and  physical,  are  undetermined,  sufficient  facts  have  been  col- 
lated to  prove  the  existence  of  such  laws.  That  "  points  "  and  qualities 
may,  by  judicious  selection,  be  transmitted,  is  recognized  by  every  stock 
breeder.  That  weak  lungs,  impaired  nervous  and  cerebral  organiza- 
tions, gout,  and  morbific  tendencies  generally,  are  propagated  by  inju- 
dicious marriages,  few  physicians  would  care  to  deny  in  the  face  of 
daily  experience.  How  parental  vice,  alcoholism,  dissipation,  and  excess 
entail  their  punishment  upon  innocent  offspring,  is  now  coming  to  be 
one  of  the  great  questions  of  social  science. 

It  is  a  sad  reflection  that,  with  all  our  progress  in  the  arts  and  refine- 
ments of  civilization,  with  all  the  advance  in  medical  science,  with  the 
excellent  judgment  and  success  attending  the  improvement  of  plants 
and  lower  species,  no  adequate  remedies  have  been  suggested  for  check- 
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wflk^tttok^^^^  Side  by  side  with  our  civilization 

heavy  ^^r^.^trt.^^^^^  ^^  ^ing  its 

to  the  apraTelioratrr  ct^^^^^^^^^^ 

ZtKro?^tr  ^^^V*i?them  iV  to  let  in  sunlight  and  a  r  t^t^ 
Kses  been  fram^  Have  laws  for  the  gave  mine  nt  of  tenement 

when  theTenlnrtln.  T'^^"^^^  restraining  the  greed  of  the  landlord 
to  protect  bSk?^  Ignorance,  poverty,  or  indifference,  has  failed 

free  wat^^-n  .^!!k       ^"^^  adequate  provision   been  made  for  cheap  or 
SovS  oVfi  M.      '/"J^  r^P":  sewerage?    Have  statutes  for  the  promp 
SctS  !3    **°^  ^^^^^^^  ^^^"  enforced?     In  short,  has  a  broad  and 
Beyond  ^  regulations    been  devised  and   executed? 

priSes  o/-  L^ul  /  r^'P?.*'  ^<^«<^?tion  among  the  masses  in  those 
CsXnd  oitn^^^^  n"^  heredity  which  are  applied  in  the  rearing  of 
tinnVL-^wi,      "^^  ^^"^  *^^^  ^"^  -^oxneu  enter  into  the  holiest  of  ilia- 

in  th";  m.obr.m  ^^K  "'''^' '"  «l!'»o'-»»lf'n  »  necessary  and  constant  factor 
the  deaf  Ii!Kr  h°?1^°  ^^^^^^  ^'^^  ^^^  P^o'"'  ^ave  we  the  insane 
Arethere  S  fhA°**'  *''%'^'°t,  e^^""  r^^"  »«'  ^^  '^^^'^^^  appointment? 
lates  and  f^  .•/  "•  *'*'^'"".  «'"'<"■'"«•  g«'-m9  which  civiiization  stimu- 
Utes  and  fructifies  into  active  life?     Such  a  conclusion  is  inconsistent 

ronditr„«'/ir'^J^^"^J"«""^-  Health  and  soundness  are  norma 
whether  bv««L';^T  ^^•"^'T^':  '"^^  ^^^^  "een  the  genesis  of  man 
fittest"  n.h^''**^..'"'*"'""?'  ^y  "evolution,"  bj  "survival  of  the 
Sppos;8  andi^kir^"'  method  the  tjpe  is  established,  and  natJre 
opposes  and  seeks  to  remedy  any  departure  from  it.  Her  resourr.««  +« 
this  end  are  twofold,  namely:  to  throw  off  any  abnormality  after  a  leJ 

marT  h?'"?'."'*'  ^*'""S  '°  *^'«'  *«  «°*  "«  ^^^  "»«  Cf  mi  tes  inter' 
marry,  but  seldom  transmit  their  infirmity.  With  few  exceSs  th^L' 
Children  can  hear.    The  sexdigital  Colbnrn  frm  ly  ckar?d Tse  f  of  the 

wTZSTb^f  "^  Tr-r  *'°"k*  ^°"'  ««neritionr  MorsKue 
JounfldrL  rirh-   '^'k^'-^J  they  propagate  weaklings  that  die 
young.    Ad  len  Jeftichjew,  the  "dog  man,"  not  long  ago  exhibited  in 

EdwlVnT"".^  T^^"""^  *r  ^''"^'•«"'  ''"t  they  boll,  died  fn  ixifancV 
Edward  Lambert,  whose  whole  person,  except  the  face,  palms,  and  solel* 

TnZSl"i7f\^''^^  plate-like  excrescences-ha/six  children  ^l' 
1^^!h  f  ^  *  *  father  8  peculiarity.     Five  died  young,  but  the  sixth  sur 
«^JL  *°  Pf7«tuate  the  defect,  which  lasted  through  five  generSonsl 
and  har/,^'  '''*'"P'"  of  abnormal  persistence.    Albinism^ cleftpZe, 

"reversion  ?'  %l.f,T  r"fKT''K^'''.-*'*''°"S^  sometimes 'traceable  to 
h«fnm«  Iw •  /*°?'''es  .With  the  hereditary  taint  ot  consumption  rapidly 
become  extinct,  at  least  in  the  lin^  of  members  who  inherit  the  tendencf! 
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Nevertheless,  the  general  average  of  the  race  is  improving;  of  which 
the  increase  in  longevitj^-  is  a  gratifying  evidence.  The  average  of  life 
has  80  rij^en  within  a  few  hundred  years  that  life  insurance  has  been 
exceedingly  profitable,  while  annuity  companies  have  been  brought  to 
the  verge  of  bankruptcy.  In  sixteen  hundred  and  ninety-four,  the 
English  Ministry,  to  relieve  its  financial  necessities,  negotiated  a  loan, 
to  be  repaid  in  annuities,  and  made  a  handsome  thing  out  of  it.  William 
Pitt,  letjs  than  a  century  later,  tried  the  same  remedy  with  disastrous 
results.  In  Geneva,  where  accurate  statistics  have  been  kept  for  three 
centuries,  the  tables  show  that  from  ^fteen  hundred  and  sixty  to  six* 
teen  hundred  the  average  lifetime  of  the  citizens  was  twenty-one  j'ears 
and  two  months;  in  the  following  century,  twenty-five  years  and  nine 
months;  in  the  next  century,  thirty-two  years  and  nine  months;  and 
in  the  year  eighteen  hundred  and  thirty-three,  fortj'  years  and  five 
months.  In  France,  in  spite  of  the  many  wars  in  which  the  nation 
has  been  engaged,  human  life  has  been  gaining  at  the  rate  of  two 
months  a  year  for  the  last  century.  In  sixteen  hundred  and  ninety, 
the  death-rate  in  England  was  one  in  thirty-thre^e;  in  seventeen  hun- 
dred and  eighty  it  was  one  in  forty,  and  now  it  is  one  in  sixty.  More- 
over, elaborate  tables  of  comparison,  made  by  Dr.  Thompson,  of  the 
British  army,  between  h'ew  Zealanders,  a  favorable  type  of  barbarians, 
and  Anglo-Saxons,  prove  conclusively  that  in  stature,  weight,  girth  of 
chest,  and  muscular  power,  the  heir  of  civilization  is  far  in  advance  of 
the  child  of  nature. 

With  these  evidences  of  human  progress,  it  is  not  unreasonable  to 
hope  that  the  ratio  of  abnormalism  will  give  way  before  the  ameliorat- 
ing influences  of  better  living,  of  wiser  methods  of  medical  practice, 
and  especially  of  a  profounder  acquaintance  with  and  observance  of 
physiological  laws,  in  the  investigation  of  which  so  many  earnest  and 
active  minds  are  now  engaged.  By  reason  of  the  destruction  of  all  my 
books  and  papers,  in  the  late  fire,  I  am  not  prepared  to  assert  that  the 
ratio  of  deafness  and  blindness  is  decreasing;  yet  I  believe  it  is,  and 
hope  in  a  future  report  to  sustain  my  belief  by  authorities. 

SCHOOLS. 

The  condition  of  the  schools  has  never  been  more  satisfactory  than 
now.  On  the  part  of  the  teachers,  without  exception,  there  is  and  has 
been  a  spirit  of  zeal  and  devotion  to  the  interests  of  the  pupils  and  the 
institution  that  is  very  gratifying,  while  skill  in  teaching  is  coming  with 
experience  and  larger  acquaintance  with  the  peculiarities  of  the  minds 
to  be  instructed.  The  pupils  study  diligently,  are  generally  amenable 
10  discipline,  and  are  daily  developing  the  better  traits  of  manhood  and 
womanhood.  For  the  last  two  years  the  discipline  oP  the  institution 
has  been  maintained  almost  entirely  by  the  stimulus  of  the  Eoll  of 
Honor.  Every  month  a  record  is  made  up  from  the  teachers'  and  Su- 
pervisors* reports,  and  the  names  of  those  pupils  who  have  not  been 
tardy  at  meals  or  any  exercises  of  the  school;  whose  deportment  has 
been  unexceptionable,  and  who  have  reached  ninety  in  scholarship  (one 
hundred  being  maximum),  are  posted  in  the  front  hall,  upon  a  litho- 
graphed roll.  At  the  same  time  the  pupil  is  given  a  card,  which  he  can 
send  home.  At  the  end  of  the  year  a  lithographed  Eoll  of  Honor  is 
given,  whi<*h  states  the  number  of  months  the  pupil  has  been  apon  the 
school  roll. 

The  long  indulged  hope  of  advantage  to  our  pupils  by  proximity  to 
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the  University  has  at  last  been  realized      In  th^  Antnm«  ^p    •  u* 

vear«'  of  ?^  th«  regular  course;  the  latter,  who  lost  his  hearing Wre 
years  of  age,  taking  a  course  in  chemistry  and  physics  with^^ri^J^it, 
professional  life  as  a  metallurgist.  Having  flnlsLfatw^lars  course 
of  laboratory  instruction  and  practice  at  the  UniyersitTand  a  subs^ 

trctrMr'srtrh'"-T*"""^^'^^  ^^^  perfect  sSfrl:  of 'h  s' 
ment  wbi^h  hiTtll  ''*;  J"«* /<>"«  .'<>  Virginia  City,  seeking  that  employ. 
T^^F«f J!ii  ^  •  ^^'^its.and  attainments  cannot  fail  to  secure.  Mr 
DEstrella  is  jiist  entering  upon  the  Junior  year,  grappling  th;  «iffl' 
S^'/m  ''''r^  ^'"  f"*''"^««  ^"^'J^^*  him,  with  bis^chSer  Stic  S 
indomitable  pluck,  and,  without  doubt,  wil    yet  win  the  first  reo-Zr 

stftntVX '?'\''^  "  ^?''^^''^^  '""'''  in'^competit?on   w  th  fffw' 
students  who  can  hear  and  speak.     We  are  now  preparing  a  class  of 
three  mutes  for  the  same  course  on  a  somewhat  different  plan      The 
matheraatj^al  studies  have  been  the  stumbling  block  in  the  Kersitv 
course.     We  purpose  to  carry  this  class  through  the  entire  course  ?f 
mathematics  before  entering  the  University,  so  that  when  they  do  enter 
uXf7'^"  "^'p  ''*^'  '"  ^\f'  ^'®«"''  department  only  the  comparatively 
S!,nf  ""*  ^^  '■'r'^o    f  *  «'«*»  ^°P^  ^y  tl^at  time^to  be  in  a  positfoa 
tr«n«i^  ''^.K  "^t"'**'"  t^.''°^«««'-'  ^ho  shall  accompany  the  students  and 
translate  the  University  lectures  in  signs,  and  "coach"  them  in  the 
evening  for  their  daily  recitations.     In  this  way,  it  is  hoped  to  prodJcl 
oUaine'd         '"       "    '^'"'  '""'  ™"'^  «<l"«««on  ««  have  Lver/et  bee^ 

MECHANICAL  DEPABTMENT. 

buifdin<r*w''"r  f  P'-fo<»"d  regret  that  the  utilization  of  the  shop 
building  for  school   and  dormitory  purposes,  in   connection  with  the 
additional  structure  erected  by  the  Board,  his  necessitated  a  susnen 
sion  of  the  mechanical  department  of  the  institution.     This  is  one  o/ 
the  calamities  involved  in  the  Ute  fire.     It  has  been  the  policy  of  tba 
management  to  educate  all  the  pupils  in  school  and  craft^at  the  same 
time,  so  that  when  they  graduated"^  the  way  was  opened  for  immeSe 
fem  "'l^ri-  u^r""".  ™o«t  ^"fortunate  that  at  a  fime  whenThTprob! 
lem  "What  shall  we  do  with  our  boys?"  is  agitating  the  public  m[nd 
cuLw  "''.*"*!?  ^^^  d^Hy  offering  a  practical  sofutionTthe  dS 
culty,  we  should  suddenly   be  compelled   to  suspend  so  importania 
fea  are  of  oar  work.     The  only  satisfaction  is  in  the  prospLa^we  have 
of  being  able  to  organize  hereafter  a  series  of  fine  and  VeU  e^uinold 
shops,  when  the  Legislature  shall  have  made  other  provrsSns  for^^hJ 
more  pressing  needs  of  the  institution.     The  present  bu^rdZh^s  been 
put  up  with  special  reference  to  its  ultimate  use  in  tSway      The 
frame  IS  very  strong,  and  the  walls  and  partitions  are  sheeted  dia^o 
«ally  throughout  with  Oregon  pine,  while^  its  arrangement  of  rooms' 
ou?forrer  fZ"7l^^.  offer  facilities  not  only  for  the  ?eestablishment  of 
out  foime  •  trades,  but  also  for  the  introduction  of  such  new  and  favor 
able  industries  as  the  labor  market  may  suggest. 

FINANOIAL   MATTERS. 

fjfhl  ^}!"^  *o  sayl*'**  ^^^  appropriation  made  by  the  last  Legislature 
needs  tEH. .!,*''"  "^«"*»*'«"  ^^^  P^'o^^d  sufficient  for  its  Srdiorry 
needs.     The  actual  current  expenses  for  the  two  years  ending  June 
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thirtieth,  eighteen  hundred  and  seventy-five,  have  been,  as  per  dissec- 
tions,  sixty-eight  thousand  four  hundred  and  thirty- eight  dollars  and 
eleven  cents,  to  which  must  be  added  certain  ofiiee  expenditures, 
amounting  to  two  thousand  eight  hundred  and  eighty-one  dollars  and 
forty  cents,  itemized  as  follows: 


Carriage  hire  for  Directors 

Collection  charges , 

Interest  upon  advances *.•., 

Office  printing  and  stationery 

Salary  of  Secretary  and  Treasurer 


$96  00 

68  75 

1,592  65 

52  00 

1,000  00 

62,809  40 


Adding  this  sum  to  the  amount  of  current  expenses,  and  we  have  a 
total  of  seventy-one  thousand  two  hundred  and  forty-seven  dollars  and 
fifty-one  cents.  Deducting  from  this  gross  amount  the  sum  of  five 
thousand  and  ninety  dollars  and  fifty-eight  cents,  cash  paid  into  the 
treasury  as  receipts  from  Nevada  pupils,  clothing,  custom  work  in  shops, 
etc.,  and  we  have  a  balance  of  sixty-six  thousand  one  hundred  and  fifty- 
six  dollars  and  ninety  three  cents,  as  the  cost  of  this  institution  to  the 
State  for  two  years,  or  a  monthly  cost  of  two  thousand  seven  hundred 
and  fifty -six  dollars  and  fifty-four  cents. 

While  this  exhibits  the  ordinary  current  expenses  of  the  institution, 
its  extraordinary  expenditures  amount  to  thirty  thousand  six  hundred 
and  seventy-five  dollars  and  seventj'^-one  cents,  which  really  represent 
investments,  as  the  property  created  thereby  is  worth  its  cost-  We 
have,  then,  as  the  total  I'eceipts  and  expenditures  since  July  first,  eigh* 
teen  hundred  and  seventy- three,  to  June  thirtieth,  eighteen  hundred  and 
seventy-five,  placed  in  the  respective  funds,  as  follows: 

GENEBAL  FUND. 


Dr. 

In  Treasurer's  hands,  cash  or  warrants,  July 
1st,  1873 

Eeceived  from  State  Treasurer,  including 
warrants  due  but  not  payable  for  want  of 
funds .*  

Eeceived  from  Principal,  for  Kevada  pupils, 
clothing,  shops,  etc 

Interest  on  deposits 

Cr. 

By  vouchers  paid  current  expenses  for  twen- 
ty-four months  ending  June  30th,  1875 

Cash  paid  office  expenses,  as  per  itemized 
account ......^ 


Cash  due  General  Fund,  July  Ist,  1875. 


«2,813  91 


72,000  00 

5,090  68 
103  87 


$68,438  11 
2,809  40 


«71,217  51 
8,760  85 


J80,008  36 


$80,008  36 
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IMPROVEMENT   FUND. 


Dr.  I 

''y^^uX  r8?r.°f^;«J|^^^^^^  bands, 


^"hv^f  a  ''.^f  r^^'  ^aj'f'amoun't  appropriated 
by  -Legislature  of  1873-4 


«2,143  20 
2,500  00 


Cr. 


By  cash  paid  for  labor  on  ^roundfl  j  -./.^^ 

By  cash  paid  for  advertisirfgT       '  ^^^  J? 

By  cash  paid  for  material. _.,..; *  .  J^  H 

By  cash  paid  for  topographical  — -' '  ^'^^^  ^^ 


map. 


By  cash  due  Improvement  Fund 


150  00 


«3,672  70 
970  60 


»4,643  20 


—    «4,643  20 


SHOP  FUND. 


'' j«r;^:;  S"!::!:..:"..:^----'^  •^-^s,  ^ 


Cr. 


»I,241  66 


By  balance  due  Shop  PiinX  July  Isi'/j'sTK;; 


$356  34 

886  31 


91,241  65 
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SPEGIAIi   FUND. 


Dr. 


To  cash  received  from  various  funds  of  in 


To  cash  received  from  Union  Saving   Bank 
tbe  payment  of  ^^hieh  is  guaranteed  by 
fort/ notes  of  $1,000   ^ach,  gwen  as  col- 
lateral  security 


$7,973  00 


19,030  01 


Cr. 


3y  cash  paid  California  Bridge  and  Building 

BycXaidfo^r^paS 

tank  bouse,  painting,  plumbing,  etc 

By  cash  paid  for  furniture..... 

By  cash  paid  for  school  furniture 

By  cash  paid  for  advertising.... 

By  cash  paid  for  architect's  fees 


$27,003  01 


$14,870  00 

2,872  35 
7,675  10 

793  56 
48  50 

743  50 


$27,003  01 


needed.  bbuding  and  qeownds. 

Of  course  all  tbe  in.prove.ents^ac^  in  the  ^^^^^^^^^^ 
lost  by  the  fire.     The  grounds,  howevei.davo  ^  ^j^^  for  the  front 

n  the  way  of  tree  planting  ^^""^/''"i/i^^"  "fj  the  8tone  delivered  for 
terrace  bad  been  ''dopt*'^  3"f„^„«S7£t  Jeen  made  of  the  material.  It 
carrying  out  the  details,  but  i»o  "^^.^  J^«  3;^  greeted.  A  fine  forest 
will,  however,  be  of  value  t«/"y  *'^';^„'d%7; LT^  has  been  set  out 

of  eucalyptus  trees,  pines,  Y?f  ^^^f  J;',,      Fifteen  or  twenty  groves 

back  of  the  insttution,  «^^J/«.  .^°'"S    fo^'^ed.    A  new  cow-shed,  sixty  • 
havealsobeenplantedonthe  hill  and  ^euce  ^^  ^^^  horsecais  a 

feet  long,  has  been  erected  and  a  plank  w  ^^^  ^^  ^,.^^ 

distanceof  about  three  fourths  of  a  iniieig  ^^^  ^^^.^^^  ^ 

kc  JoSi.r 'p;r™\".  °."  pyv  ^b.  ^^t ,,  m.,  «p.ct ,. 

a  year  or  two  more.  <a,anford  of  the  Central  Pacific  Bail- 

ee are  indebted  to  Governor  Stanford  oi  .^  ^^^^  transpor- 

road,  and  to  Peter  Donahue,  Esq.,  for  con t  ^^^.^.  ^^  j^^ 
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for  gratuitously  blowing  down  the  walls  of  the  old  institution  left  in  a 
dangerous  condition  by  the  late  fire. 

The  following  papers  have  been  sent  to  the  institution  for  the  use  of 
the  pupils,  and  thanks  are  hereby  tendered  to  the  proprietors:  Daily 
Examiner y  San  Francisco;  Mexico  Independent ^  M^exico^  New  York;  Deaf 
Mute  Advance^  Jacksonville,  Illinois;  Kentucky  Deaf  Mute,  Danville,  Ken- 
tucky; Index,  Denver,  Colorado;  Monthly  Chronicle,  Columbus,  Ohio; 
Monthly  Pelican,  Baton  Rouge,  Louisiana;  Michigan  Mirror,  Flint,  Michi- 
gan;  Goodson  Gazette,  Staunton,  Virginia. 


TERMS  OF  ADMISSION. 

The  California  State  Institution  for  the  Deaf  and  Dumb  and  the  Blind 
is  located  about  four  miles  north  of  the  City  of  Oakland.  Between  San 
Francisco  and  Oakland  a  steam  ferry  plies  almost  every  hour  in  the  day, 
and  from  the  latter  city  a  horse  railroad  is  now  constructed,  which  lands 
passengers  within  easy  walking  distance  of  the  institution. 

I.  The  institution  offers  its  benefits  to  all  deaf  and  dumb  or  blind 
persons  who  are  of  age  suitable  for  instruction,  and  who  are  of  sound 
intellect,  and  free  from  vicious  habits  and  contagious  or  offensive 
diseases. 

II.  No  charge  is  made  for  pupils  from  this  State,  except  for  clothing 
and  traveling  expenses. 

III.  Pupils  from  other  States  or  Territories  are  charged  three  hun- 
dred dollars  per  annum,  payable  quarterly  in  advance.     No  deduction  is  . 
made  from  annual  charge,  ou  any  account,  except  in  cases  of  prolonged 
sickness. 

IV.  The  session  begins  on  the  fourth  Wednesday  of  August,  and 
closes  the  second  Wednesday  of  June.  Parents  are  earnestly  requested 
to  enter  or  return  their  children  promptly  at  the  beginning  of  the  term. 
Only  in  extreme  cases  will  the  pupils  be  permitted  to  leave  before  school 
closes. 

V.  Pupils  should  be  provided  with  comfortable  clothing  when  they 
enter  the  institution,  and  their  wardrobe  renewed  twice  a  year. 

VI.  All  moneys  designed  for  pupils  should  be  placed  in  the  hands 
of  the  Principal,  to  whom,  also,  all  letters  of  inquiry,  etc.,  should  be 
addressed. 

Parents  or  guardians  of  applicants  for  admission  are  requested  to 
furnish  written  answers  to  the  following  questions: 

1.  What  is  the  name  of  the  applicant? 

2.  When  and  where  was  he  born? 

3.  Is  his  deafness  or  blindness  from  birth;  or  is  it  from  accident  or 
disease?     l£  so,  at  what  age  and  from  what  cause  did  he  become  so? 

4.  Is  his  deafness  or  blindness  total  or  partial?  If  the  latter,  what 
is  the  degree  of  hearing  or  sight? 

5.  Have  any  attempts  been  made  to  remove  his  deafness  or  blind- 
ness; and  if  so,  what  are  the  results? 

6.  Are   there   any  other   cases  of  deafness,  blindness,  insanity,  or 
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idiocy  in  the  same  family,  or  among  the  collateral  branches  of  kindred? 
If  flo,  how  and  when  produced? 

7.  Was  there  any  relation  between  parents  or  grandparents  before 
marriage? 

8.  Has  the  child  had  the  smallpox,  scarlet  fever,  measles,  mumps, 
whooping  cough?     Has  he  been  vaccinated? 

9.  What  are  the  names,  occupation,  residence,  and  Post  Office  ad- 
dress of  his  parents? 

10.  What  are  the  number  and  names  of  their  children? 


ADDENDA. 


SUPPLBMBlvrTART  LIST   OP  HOLDERS   OF  STATE  CEKTIFI- 
CATES  AND   DIPLOMAS. 


Educational  Diplomas. 


Name. 

Expires. 

Anderson.  Geo.  P 

October  23,  1881. 

Blake,  Ch^s.  M 

October  23,  1881. 

Ghilds,  Miss  Helen.............. 

October  23,  1881. 

Colby,  Mrs.  Mary  A 

October  23,  1881. 

Goucher.  G.  G 

Octoher  23,  1881. 

Henev  Miss  JxiV'x  k 

October  23.  1881. 

McKown,  Mrs.  M.  B 

October  23,  1881. 

Miller,  Miss  Sarah  B , 

October  23,  1881. 

Ruddock.  John  C 

October  23,  1881. 

SftXflj  TT^man  A...»^,,..... , ,,.,-.,,^,, 

October  23,  1881. 

Soule,  Fannie  L..... 

October  23,  1881. 

Thomas.  Miss  Mary  A i 

October  23,  1881. 

Weeks.  Annie  C , 

October  23,  1881. 

56*_(») 
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First  Grade  Certificates. 


Name. 


Allen,  MiBs  Lu]u  Edna.. 


Belcher,  Miss  Mary  S., 

Bell,  Jas.  Edgar  S 

Bernard,  Miss  Lizzie... 

Bowman,  Levi 

Boyden,  Edgar  A 

Burke,  Mar}'  Julia 

Burns,  Miss  Emma 


Child,  Miss  Augusta., 
Conrad,  Francis  W... 


Devee,  Miss  Alpha  J. 
Duncan,  Elizabeth.... 


FauH,  Hattie  G 

Fuller,  BVank  C 

Funston,  Miss  Nina  Emma. 


Garvin,  Mary  Agnes.. 

Grimshaw,  Wm.  Eobinson. 


Hartson,  D.  H 

Housh,  William  H., 
Hursh,  George  W".. 


Kelly,  Miss  Maggie  A.. 
Kidd,  Miss  Grace  E.... 
Kirk,  Miss  Mattie  M.... 


Luhrs,  Miss  Amelia.. 


Maguire,  Louise 

Maloney,  Miss  Katie , 
Margan,  Miss  Jennie. 

McArthur,  A.  W , 

McKim,  Hettie 


Orr,  A.E 

Pratt,  Miss  Helen  M.. 


Boss,  M.  M..... 

Eyan,  Miss  Wlunifred  M.. 


Toll,  Mrs.  Sarah 

Tuck,  George  Henry. 


Expires. 


October  23,  1879. 

October  23,  1879. 
September  22,  1879. 
October  23,  1879. 
September  22,  1879. 
October  23,  1879. 
October  23,  1879. 
October  23,  1879. 

October  23,  1879. 
October  23,  1879. 

October  23,  1879. 
October  23,  1879. 

October  23,  1879. 
October  23,  1H79. 
October  23,  1879. 

September  22,  1879. 
October  23,  1879. 

October  23,  1879. 
October  23,  1879. 
October  23,  1879. 

October  23,  1879. 
October  23,  1879. 
October  23,  1879. 

October  23,  1879. 

October  23,  1879. 
October  23,  1879. 
October  23,  1879. 
October  23,  1879. 
October  23,  1879. 

October  23,  1879. 

October  23,  1879, 

October  23,  1879. 
October  23,  1879. 

October  23,  1879, 
October  23,  1879, 
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First  Grade  Certificates — Continued. 


Name. 

Expires. 

Wheeler,  Alanson 

September  22, 1879. 
October  23,  1879. 

Wilder.  Miss  Marv  L 

Wilder.  Susan  W 

October  23,  1879. 

Wriffht.  Isaac 

October  23,  1879. 

Second  Grade  Certificates, 


Name. 

Expires. 

Burritt,  Dwight  Nathan 

September  22, 1879. 

Third  Grade  Certificates. 


Name. 

Expires, 

Shaw,  Mrs.  Melissa  M 

September  22, 1879. 
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